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I^^pewriter  Users! 

Have  you  seen  the 

New  Remington  Models? 

Have  you  tried  the  New 

Remington   Escapement? 

If  not,  then  you  have  yet  to  know  the  latest  and  greatest 
improvement  of  the  writing  machine.  The  Neiv  Reming- 
ton Models  make  easier  work  and  do  better  work  and  More 
Work  than  any  typewriter  has  ever  done  before. 

REMINGTON    TYPEWRITER    COMPANY 


325-327  Broadway,  New  York 
BRANCHES    EVERYWHERE 
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Clean  —  Sanilary  —  Odorless — Newest 

Designs  —  Finest     Nickel     Trimmings 

=  Best  Appliances '— 

We  sell  you  these  brand  new  modern  bath 
Room  Outfits  direct  —  you  need  not  pay 
exorbitant  profits  to  your  plumber      

Prices   for  Outfits  as  shown 

Number  0,  -     -     -  $25.00 

1,  -     -     -  37.50 

2,  -     -     -  44.00 

3,  -     -     -  55.00 

4,  -     -     -  85.00 

5,  -     -     -  110.00 
^  Kitchen    Outfit    ' 1^ 

Number  6,       -     -     -        $30.00 

Satisfaction  guaranteed  or  money  refunded. 
Connections  easily  made.  Any  ordinary  me- 
chanic can  install  with  the  aid  of  our  com- 
prehensive    working    plans    and    instructions. 

Ask  for  Catalogue  No.  M  586 

on  Plumbing  Material  and  Heating  Apparatus. 

CHICAGO  HOUSE  WRECKING  CO. 
35th  AND  IRON  STREETS.     -     CHICAGO 


NOTE— We  furnish  country  liuiues  nilli 


|ile(p  water  winks 
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THE   TECHNICAL   WORLD  MAGAZINE 


YOU  CAN  MAKE 

*300to*' 

A  MONTH  IN  THE 


No  business,  trade  or  profession  in  the 
world  to  day  offers  better  opportuni- 
ties to  honest,  ambitious  men  without 
capital.  Practical  co-operation  has 
opened  the  doors  everywheie  to  protits 
never  before  dreamed  of.  I  will  teach 
,VOU  the  real  estate,  general  brikeiiitre 
and  insurance  business  thoroii^lil>  by 
mail.  1  have  had  llte-lonsi:  siu-c  s-ful 
experience  and  have  helped  hnndieds 
of  Ine.xperienced  laen  to  inimedi:ite 
and  permanent  success.  I  will  appoint 
you  Spt'c'ial  Representative  of  my 
Company,  the  largest  and  strongest 
In  the  country;  furnish  you  large 
weekly  lisis  of  choice,  salable  proper- 
ties and  investments;  start  you  in 
business  for  y  OH  iself;  help  you  secure 
customers;  afford  you  tlie  constant  ad- 
vice and  co-operation  of  our  powerful 
organization  and  assist  .you  to  earn  a 
large,  steady  Income.  This  is  your  op- 
portunity to  become  your  own  master 
and  achieve  an  independent  fortune  in 
an  honorable,  pleasant  business.  Wiite 
for  Free  Booklet  and  full  particulars. 


EDWIN  R.  MARDEN 

President  National  Co-Opeiative  Realty  Co. 
1073  Athenaeum  Building,  CHICAGO 


Tufts  College 


DEPARTMENT    OF 

ENGINEERING 

Civil,  Mechanical,  Electrical 
and  Chemical  Engineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Preparatory  Department  for 
students  who  have  had  engineering  practice,  but  insufficient 
proparation  for  college  work. 

For  information  concerning  courses  and  positions  of  grad- 
uates, address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass, 


The  University  of  Rochester 

A  College  of  Liberal  Arts 

Scientific   Course  for  Technical 
Students 

Six  years  required  for  combined  Collesie  and 
Engineering  degrees  in  co-operation  with  The 
Massachusetts  Institute  of  Technology  and 
Sibley  College  at  Cornell.  New  laboratories, 
thoroughly  modern  equipment.  Special  circu- 
lar and  catalogue  sent  on  application.    Address 


F.  L.  LAMSON,  Registrar 
Rochester,  N.  Y. 
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TRAIN  LOAD  OF  BOOKS 

Another  Big  Book  House  Failed 

I  bought  the  entire  stock  for  Spot  Cash  and 
have  cut  prices  50  to  90  per  cent. 

I  buy  more  liankrnpt  slocks  of  first-class  new  hooks  and  more 
publishers'  cdilious  than  any  other  dealer  in  America. 

I  sell  more  books  to  the  public  than  any  man  in 
America.  I  ship  books  to  every  country  in  the  world. 
WHY?  Because  1  sell  books  at  less  than  half  price. 
You  read  books,  and,  in  justice  to  yourself,  you  must 
have  my  FKEE  catalogue  of  books.  I  sell  almost  any 
bookorset  of  bookson  the  market  for  less  than  half,  and 
many  fine  books  and  sets  at  less  than  one-quarter  price. 

THESE  ARE  SAMPLE  PRICES: 

Late  copyrights  were  .*l..iO Our  price  3Me 

The  .ISe  list  incUidns  The  Leopard's  Spots,  Little  Shep- 
lierd  of  Kingdom  Come,  The  Christian,  DavlU  Haruiu,  etc. 

Kncyclopedia  llrilannic^i.  Regularly  $86 Our  price  $".;.) 

pl'ele  Works.^ls  Vol"!   1  "*?"'"■•'}  *!» Oor  price  J'J.'J.-; 

I  sell  every  hook  under  guarantee  to  he  new,  perfect  and  satls- 
fiutori,  or  money  hack  nilh<.ul   iiuesliou  or  quibhling. 


Practically  any  book  or  set  of  books  you  want  at  a 
fraction  of  the  retail  prire  'while  they  last. 

THE  REASON  WHY  I  sell  books  at  less  than 
half  regular  price  is  more  fully  explained  in  my  cata- 
logue of  books,  which  will  he  sent  free.  It  will  save 
you  more  than  one-half.  Also  tells  liow  you  can  get  a 
library  FREE  for  a  little  of  your  time.  Lest  you  for- 
get, fill  in  your  name  in  space  below  and  mail  to-day. 

Name '. 


DAVID   B.    CLARKSON 

The  Book  Broker,    Dept.  L9,  CHICAGO 
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Rensselaer 

,Polytechnid'^\ 
Institute, 
Troy,  N.Y. 


TrfK»l examinations  provided  for.  SendforaCatalogna 


STUDY  I'ar^est  Law  School  In 
T  A  TAT  Correspondence  Instruction 
LAW  -  in  the  World  ""ZX^i^ 

Prepares  for  the  l);ir  <^f  i\ny  state.  Improved 
method  of  instnioti.m.  comliining  the  Texi-Hook, 
Leeture  aud  Case  Hook  methods.  Approved  by 
the  bench  and  bar.  Three  Courses.  Collei;p, 
Po.'it-driduate  and  lliiainess  Law.  Uniform  ruto 
of  t  nil  ion.     Write  today  forOataloRue. 

Chicago  Correspondence  School  of  Law 
Reaper  Block,  Chicago 


LEARN  SCIENTIFIC  BUSINESS 

LETTER-WRITING 

We  will  teach  v.m  bv  mail  to  write  tlie  kind  of  letters  that 
w  ill  build  11 1 1  business  to  treiiii'iidoiis  i-roportioiis;  ciniimund 
hik'li  salar>.  Wc  will  crilieise  yon  letter  of  iminiiy  free.  If 
you   ask   b^r  It,   when   writiii;,'   lor   our  laiRe   prospectus. 

PA  GE-DAVIS       SCHOOL 

Of  Business  -  Letter  Writing 
Dept.  455,  90  Wabash  Ave.,  CHIC.\CO,  ILL. 


THE  LAW  h5Se 
AS  LINCOLN  DID.  L'w^s!?hTot 

Series  ,  just  eimipleted,  prepares  am- 
bit lous  students  lor  theBar.anystntc; 
Theory  &  practice  covered  autnorita- 
1 1  vel  V,  comprehensively  ,  simply. 
Benoh'and  Bar  concede  it  Mrreat  work. 
Limited  numbernt  SPECIAL  PRICE. 
Vrito  atonce.  Fredorick  J.  Drake 
&  Co.  'JOO  E.  Madi.son,  Chicagro 
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Consulting  Department 
Science  and  Invention 


THE  TECHNICAL  WORLD  MAGAZINE  is  a  monthly  magazine,  published  thefifteenil 
of  each  month,  preceding  date,  devoted  to  the  problems  of  the  technical  and  industrial  world,  and  . 
treatment  of  all  matters  of  interest  in  Applied  Science. 

PRICE  :     The  subscription  price  is  $1.00  per  year,  payable  in  advance;  single  copies,  10  cents. 

HOW  TO  REMIT  :  Subscriptions  should  be  sent  by  draft  on  Chicago,  express  order,  or  P<>. 
Office  money  order. 

THE  EDITORS  invite  the  submission  of  photographs  and  articles  on  subjects  of  modern  en 
gineering,  scientific,  and  popular  interest.  All  contributions  will  be  carefully  considered,  and  promp 
decision  rendered.  Payment  will  be  made  on  acceptance.  Unaccepted  material  will  be  returned  ii 
accompanied  with  stamps  for  return  postage. 
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Entered  at  the  Post  Office,  Chicago,  111.,  as  second-class  mail  matter 


THE   TECHNICAL    WORLD   MAGAZINE 


p 

4-) 

C 
4-i 


I 

G 
O 

CJ 


>^      c/5 


C/5 

^        Si 


a; 


:     Oh  x: 


c 


c 

o 

C 


bX) 
C 

CJ 

c 

o 


O 


C/5 


0-) 


V     ^ 


4-> 

c 


(7S 


QJ 


.9r 

C 
(U 
N 

CJ 

C 

^CJ 

QJ 


o 


CJ 

OJ 


C    -r^ 


o 

C/5 


o 


o 
U 

o 

CJ 

4-J 

C/5 


0^       OS 


C3 

c 

o 


o 


QJ 


CJ 

4-1 
O 

C3 


O 

c 


bX) 
O 


CT3 

O 

a. 


CJ 


C/5 


C/5 
CD 


in 

a 


S     ^ 


CJ 
CJ 

u 

C 

CTS 
CJ 

c 

C/5 


^    JG 

2.    ^ 


:3 

o 


CJ 
u 


C 

CJ 

C/D 

CJ 


C/) 

CJ 


O      ^ 


Mention  Technical  World  Magazine 


ADVERTISEMENTS 


Try  It  At  My  Expense 

'^Noi  Yours 


If  you  are  not  a  reader  of  MUNSEY'S  MAGAZINE  I  want  you  to  become  one.  I 
want  you  to  know  what  it  is  like  and  to  know  at  my  expense  if  the  magazine  does  not 
suit  you.  If  it  does  suit  you,  and  the  price  is  right,  you  will  naturally  wish  to  pay  for  it. 
There  isn't  much  in  the  theory  of  getting  something  for  nothing. 

MUNSEY'S  MAGAZINE  is  worth  your  knowing.  It  was  MUNSEY'S  MAGAZINE 
that  led  ofl  a  dozen  years  ago  in  the  low  price  for  magazines — ten  cents  a  copy  and  one 
dollar  by  :he  year.  It  was  the  fight  we  had  with  a  giant  News-Company  monopoly — 
that  made  MUNSEY'S  MAGAZINE  possible,  and  that  blazed  the  way  for  all  other  pub- 
lishers whose  magazines  are  issued  at  the  price  of  MUNSEY'S.  But  this  is  too  big  and 
too  graphic  a  story  to  be  told  in  this  advertisement. 

Munsey's  Magazine 

Has  the  big-gest  circulation  of  any  standard  magrazine  in  the  world— much  the  biggest.  And  it  has 
made  it  and  held  it  solely  on  its  merits.  In  a  dozen  years  we  have  not  spent  a  dozen  cents  in  advertising. 
We  have  no  agents  in  the  field— not  an  agent  anywhere— we  have  given  no  premiums,  have  clubbed 
with  no  other  publications,  and  have  offered  ro  inducements  of  any  kind  whatsoever.  We  have  made  a 
magazine  for  the  people,  giving  them  what  they  want,  and  giving  it  to  them  at  a  right  price— that's  all.  And 
the  people  have  bought  it  because  they  like  it  and  because  they  could  buy  it  at  a  right  price.  (Jur  object  in 
advertising  now  is  to  reach  a  few  hundred  thousand  new  readers— people  who  are  not  now  taking  MUN- 
SEY'S MAGAZINE. 

A  Ten  Thousand  Dollar  Magazine  for  Ten  Cents 

Though  there  are  a  good  many  three  dollar  and  four  dollar  magazines  in  America, there  is  none  better 
than  ^lUNSP^Y'S,  whatever  the  price— not  one.  There  is  no  higher  grade  magazine,  there  is  none  better 
printed  or  printed  on  better  paper,  and  there  is  none  better  or  more  carefully  edited  — none  better  written,  and 
ifew,  if  any,  so  interesting.  It  costs  in  round  numbers  about  ten  thousand  dollars  a  number  to  go  to  press  on 
iMUNSEY'S  MAGAZINE.  That  is  to  say,  if  only  one  copy  were  printed  it  would  cost  ten  thousand  dollars, 
but  spreading  this  cost  over  an  entire  edition  o£  750,000  copies,  the  amount  gets  down  very  thin  on  each 
individual  copy. 

When  I  first  made  this  price,  a  dozen  years  ago,  everybody  said  it  was  impossible— said  we  couldn't 
live— said  we  were  bound  to  fail.  W'e  did  live,  however,  and  today  are  publishing  a  thousand  tons  of  maga- 
zines a  month,  which  is  fifty  carloads.  This  is  more  than  three  times  as  many  magazines  as  were 
issued  by  all  the  publishers  combined  of  the  entire  country  when  I  came  into  the  business. 


It  is  because  I  am  so  sure  of  the  merits  of  MUN.SEY'S  MAGAZINE,  and  so  sure  it  will  please  you, 
that  I  am  now  offering  to  send  it  to  you  without  any  money  in  advance,  and  without  any  money  at  all  if  it 
docs  not  please  you.  I  can  afford  to  take  this  chance,  which,  as  I  see  it,  is  a  very  small  chance,  because  I 
believe  thoroughly  in  the  rugged  honesty  of  the  people.  The  percentage  of  dishonesty  among  the  citizens 
of  America  is  far  too  small  for  consideration  in  a  business  proposition  of  this  kind. 

There  is  no  trick  in  this  offer— no  hidden  scheme  of  any  kind  whatever.  It  is  a  simple,  straightforward, 
business  proposition  which  will  cost  you  nothing  unless  you  wish  it  to. 

The  AU-'Story  Magazine  Also  Free 


I  will  not  only  send  you  MUN- 
SEY'S MAGAZINE, as  stated  above, 
but  will  send  you  three  months  free, 
in  addition,  THE  ALL  -  STORY 
M.\G.\ZINE,  which  is  another  of  our 
publications.  I  add  this  other  maga- 
zine for  two  reasons.  First,  that  you 
may  have  the  choice  of  two  maga- 
zines, and  second,  with  the  thought 
that  you  may  want  both. 

If  this  propositior}  interests  you, 
and  I  hardly  see  how  it  could  be  made 
more  to  your  interest,  kindly  fill  out 
the  coupon  in  this  advertisement  and 
mail  it  to  me,  and  you  will  get  the 
magazines  as  stated  herein. 


FRANK  A.  MUNSEY,  Mew  York  City:  1 65 

Yon  ma.v  enti'r  my  naiiir  fordiii-  .\iai'>  siibst-ription  to  Mnnscv's  Maenzine. 
for  which  I  aKrec  lo  pa.v  .v<iu  oiif  dollar  SI. UUy  at  thu  unci  of  threo  months, 
proviilnic  I  tiiid  tlie  maga/.ino  to  bo  what  I  want. 

In  tlic  event  that  I  <lo  not  earn  for  the  magazine,  I  will  so  notify  yoii  at  the 
end  of  tlio  three  inonthR,  in  which  case  I  shall  owe  you  nothinj.'. 

it  is  ftirtlier  aL'ri'eil  th  t  in  eoiiriecticn  wilh  this  snbscrii))  ion  you 
are  tosend  me  Tlie  All  Story  Magazine  free  for  llireo  montlis.  an<l  that  I  am 
to  liave  tile  opt  inn  of  ili;iM|.'  iiu' niv  siiliscri '  t  ion.  if  I  i-o  desire,  from  Munsey's 
Magazine  to'J'lie  .Ml  Sler..  iMa^.izine  f„r  I  he  ha.anoe  of  the  yiar. 


Cily- 


Sldtf^ 


Frank  Am   Munsey,    175  Fifth  Avom,   New  York 
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$1000.00 


i^     i* 


in  cash  will  be  divided  among  97  special  representatives  of  The  Tech- 
nical World  Magazine  sending  the  largest  lists  of  new  subscribers 
between  Feb.    1st  and  June   1st,   1906,  as  follows: 

$300.00  for  the  largest  list. 
$200.00    "      "    2nd  largest  list. 
$100.00     "       "     3rd       " 
$50.00    "      "    4th 

$25.00    each  for  the  next  4  largest  lists. 


$15.00 

$10.00 

$5.00 

$2.00 

$1.00 


4 

5 

10 

20 

50 


RULES 


1.  Cash  prizes  will  be  awarded  only  to  special  representatives. 

2.  Wholesale  subscription  agencies  soliciting  subscriptions  by  means 
of  clubbing  offers,  etc.,  cannot  compete. 

3.  All  contestants  must  work  individually  and  not  combine  with  any 
other  representative. 

4.  Orders  will  be  credited  to  the  person  sending  them  in,  and  can- 
not be  transferred. 

5.  Yearly  subscriptions  only  count  in  this  contest.  Subscriptions  for 
two  or  more  years  will  be  counted  as  two  or  more  annual  subscriptions. 

6.  Cutting  prices  is  not  permissible,  and  subscriptions  so  taken  will 
be  cancelled  at  once. 

7.  Straight  subscriptions  taken  at  the  regular  price  ($1.00)  alone 
will  be  credited,  with  the  exception  of  such  combination  offers  as  may 
be  made  between  February  1st  and  June  1st,  regarding  which  all  repre- 
sentatives will  be  instructed. 

8.  All  subscriptions  received  in  envelopes  bearing  the  post-mark  of 
any  date  within  the  alloted  time,  will  be  counted  in    the  contest. 

9.  Any  agent  violating  any  of  the  above  rules  will  be  disqualified. 

Write  to-day  for  full  particulars. 

The  Technical  World  Magazine, 


Mention  Technical  World  Magazine 


THE   TECHNICAL   WORLD  MAGAZINE 


FREE  to 


DRAUGHTSMEN! 
ELECTR_ICIANS1 
TOOL  MAKERS! 
PATTERN 

MAKERS! 

machinists! 
everybody! 


The  Scale  is  graduated  1o  64-ths  of  an  inch.     The  Vrolractor 
in  degrees  and  numbered. 


DID  IT  ever  occur  to  you  when  called  upon  to  perform  some  mechanical  work  to  be  confronted  by  almost  insur- 
mountable difficulties  because  you  did  not  have  handy  the  right  kind  of  a  tool  to  take  measurements?   H  la  it 
practical  for  any  man  to  carry  a  cumbersome  tool  chest  to  take  measurements?    HSuppose  you  could  carry  in 
your  vest  pocket  all  in  one  instnmient 


AN   OUTSIDE   CALIPER. 
AN   INSIDE   CALIPER. 
A  DIVIDER. 


A   STRAIGHT   EDGE 
AN   ANGLE   GAUGE 
A  DEPTH  GAUGE 
A   CENTER.   GAUGE 


A  TRY  SQUARE 

A  CENTER.  SQUARE 

AN  ANGLE  PROTRACTOR. 


and  many  other  combinations  too  numerous  to  mention,  but  understood  and  appreciated  at  once  by  all  having  to  deal 
with  any  kind  of  measurements.  H  We  now  present  a  tool  which  will  enable  you  to  fill  all  these  requirements  and  take 
all  measurements,  within  its  scope,  accurately  and  quickly.  H  It  is  made  of  superior  steel,  carefully  and  thoroughly 
tested  as  to  its  accuracy.  Hit  will  be  found  to  be  a  novel  and  valuable  addition  to  the  tool  chest  of  any  mechanic. 
HThe  practical  men  will  find  constant  and  novel  uses  for  it  under  any  and  all  circumstances.  H  It  will  enable  one 
to  solve  all  the  different  and  difficult  problems  which  arise  in  the  shop  or  elsewhere.  H  It  is  so  portable  and  convenient ; 
being  small  enough  for  the  pocket— that  it  can  always  be  at  hand.  IF  The  Gauge  is  made  by  first  class  mechanics  and 
no  expense  is  spared  to  insure  accuracy.  We  commend  it  as  a  finished  and  perfect  tool  for  the  various  uses  to  which 
it  can  be  put.  HThe  Combination  Gauge  is  enclosed  in  a  neat  leatherette  case  with  metal  trimmings,  so  as  to  be 
conveniently  carried  in  the  pocket.  II  You  can  get  one  of  these  invaluable  Gauges  free  if  you  accept  the  preposition 
outlined  below.  AGENTS     WANTED 


HERE  IS  A  SPECIAL  OFFER  —  READ  IT 

I" 


Wi!  want  to  Increase  the  Subscription 
_,».    -         .*»..«.  1,1st,  to  (lur  Monthlv.loiiriial    JIOIIKKN  MA. 

G?1        fill  CIMNKKV.    The  foiimlalkm  otclvlllzatlon 

•jl  I       II If         rests  oil  Inventions  of  new  machinery. 
T^  ■        ^^  ^^  To  keep  abreast  of  niccbnnlcal  protrress 

^•^■^»  should  bo  the  aim  of  every  Intelligent 
man.  Our  jxibllcatlon  keeps  you  In- 
formed, and  It  Is  written  so  all  can  under- 
stand It  and  thebe-t  Illustrated  of  Its  class.  MOIIERN  MACIIINKKY 
costs  $1  00  a  year  V'e  want  to  jretyou  started  readliiK  tbl  paper 
rcKularlv,  and  theri.fore  make  you  this  oiler.  Send  us  jo.ir  sub- 
scrlptli  :.  lit  oiKO,  enclosing  81.00  and  we  will  mall  you  Modern 
.Machinery  every  month  for  (INK  YKAH  and  a  Wlettioethe 
("omblnatlon  (iaupre  KRKK  at  once.  If  not  just  as  rejjresented, 
send  the  Gaut'e  rlirht  back  and  we  will  refund  your  money. 
Don 't delay  accept! n^r  this  proposition;  write  to-<lay.  Kemember, 
money  back  to-morrow  If  dissatlstled.  Subscribe  now  and  be 
sure  to  tell  all  your  friends  about  this  liberal  offer. 


Coupon 

MOPKRN  MAOIIINEnY  PUB.  CO. 

1308  Secukitv  Hlpo.,  Date 

Chicago. 

Oentlemen :— Knclosed  find  tl.OO  for  \rhtch  please  send  me 
Modern  Machinery  every  month  for  ONE  jear  and  also  send 
me  a  Wlet-Coethe  Combination  Gaup;e  I-TIEB  at  once  as  adver- 
tised In  the  Technical  World,  and  without  further  cost  to  me.  It 
is  understood  that  It  I  am  dissatisfied  that  I  have  privilege  ot 
returning  the  Oaujje  aud  my  money  w  111  be  refunded. 
Yours  truly, 


Modern  Machinery  Publishing  Co.  laos  security  Bidg. 

AGENTS    WANTED 


Chicago 
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AD  VER  TI  SEMEN  TS 


Practical  Electricity 

THE  BOOK  OF  MERIT 

Its  arrangements;  its  questions  and  answers;  its  dictionary;  makes  the  study  of  the  subject  a  pleasure 


There  are  XX  chap- 
ters or  subjects  carry- 
ing you  from  the  funda- 
mental principles  of 
electricity  on  through 
the  various  branches  to 
a  point  where  the  care- 
ful  student  compre- 
hends the  complete  de- 
signing, care  and  opera- 
tion of  a  dynamo  or  a 
motor.  Each  subjectis 
carefully  written  and  to 
the  point.  After  a  stu- 
dent studies  a  subject, 
he  is  questioned  on  that 
subject  in  such  a  man- 
ner as  to  bring  clearly 
to  his  mind  the  points 
he  needs  to  know  re- 
garding same.  A  DIC- 
TIONARY in  back  of 
book  will  enable  him  to 
learn  the  meaning  of 
any  electrical  word, 
term  or  phrase  used  in 
this  book  as  well  as 
hundreds  of  others  in 
common  use.  All  re- 
quired tables  necessary 
in  the  study  are  in  it. 


VilC.L'iHtDBY 


Gt^jL^fli^ '^•^'^^'^^^  -°W 


Price    $2.00 
per  copy 

This  book  will  help 
you  in  the  study  of  elec- 
tricity as  no  other  book 
ever  has. 

The  offer  we  make  of 
refunding  money  if 
book  is  not  satisfactory 
upon  examination  is  AN 
UNUSUAL  ONE  in 
Connection  with  the  sale 
of  a  book.  But  we  have 
no  fear  of  its  return. 
Your  decision  will  be 
what  thousands  of 
others'  have  been. 
Money  would  not  buy  it 
ifit  could  not  be  dupli- 
cated. We  could  print 
testimonials  by  the 
hundreds.  It  is  the 
best  to  order  and  be 
your  own  judge  of  its 
merits. 

We  are  now  selling 
the  fourth  edition.  No 
other  electrical  book 
has  ever  had  so  great 
a  circulation. 


Read  What  Our  Engineering  Department 
-HAS  TO  OFFER== 


AGENTS 

We  Manufacture 

Dynamos    and    Motors    like 

cut  from  8  to  150  lights 

and  Vt  to  10  H.  P. 

Write  for  our  catalogue  and  pro- 
position in  reference  to  how  to 
sell,  and  commission  we  pay. 

Our  proposition  is  an  ideal  one 
for  any  man  who  is  connected  willi 
a  power  plant  or  central  station ; 
the  people  to  whom  you  furnish 
power  will,  in  most  cases,  favor 
you  if  you  but  tell  them  you  are 
agent  for  a  good  machine. 


Cleveland 
Armature  Works 

Cleveland,  0. 


DESIGNING 

We  will  design  and  furnish  Wind- 
ing Specifications  for  anything 
electrical. 

If  you  desire  to  manufacture  a 
line  of  Dynamos  or  Motors,  we 
will  sell  you  working  Blue  Prints 
and  Winding  Specifications  for 
making  machines  like  cut.  One 
frame  does  for  8  Machines,  2  Dy- 
namos and  6  Motors,  this  we  call 
a  set.  We  will  sell  you  Blue  Prints 
and  Winding  Specifications  for  a 
set  for  $50.00,  thus  enabling  you  to 
manufacture  your  own  machines. 


Mention  Technical  World  Magazinp 


THE   TECHNICAL   WORLD   MAGAZINE 


Cyclopedia 
ofDrawing 


A  new  enlarged  edition,  constituting  a  complete  en- 
cyclopedia of  information  on  Drawing,  has  just 
been  issued  for  the  library,  the  shop,  drafting  room; 
teacher,  student  and  all  others  interested  in  this  fasci- 
nating subject. 

The  set  is  published  in  two  handsome  volumes,  bound  in  %  red 
morocco.  It  contains  over  1200  pages  (8x10  inches),  completely 
indexed  and  beautifully  illustrated  with  1500  illustrations, line  draw- 
ings, half  tone  engravings,  full  page  plates,   tables,   etc. 


Both  volumes  sent 


FREE 


for  examination 


No  more  comprehensive  treatise  on  drawing  has  ever  been  pub- 
lished than  this  new  enlarged  edition  of  the  Cyclopedia.  Twenty- 
five  dollars  would  not  buy  separate  volumes  covering  the  subjects. 
The  chief  object  in  offering  the  books  at  a  reduced  price  is  to  show 
the  character  of  our  instruction  in  drawing  and  to  interest  the  public  in  the  work  of  our  school. 


Size  8x10  inches 


Final  Withdrawal  OflFer 

When  the  present  edition  is  exhausted  no  more  sets  of  the  two  volume 
Cyclopedia  of  Drawing  will  be  printed.  This  is  your  last  chance  to 
secure  this  excellent  set  of  books  at  the  following  low  price. 

BOTH  VOLUMES  sent  free  on  approval  (express  prepaid).    Keep  them  five  days.    If  satis 
factory  send  $1.00  and  $1.00  per  month  lor  six  months  thereafter.    Otherwise  notify  us 
and  we  will  transfer  them  absolutely  free.     [Cash  with  order  $6.50.     Money  refunded 
if  not  satisfactory,] 

LIST  OF  AUTHORS  AND  SUBJECTS 
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ADVERTISEMENTS 


J5he  SEARCH-LIGHT 

THROWN  ON  THE  ACTIVITIES  OF  THE  WORLD 


C  "Your  paper  is  what  everyone  has  more  or  less 
consciously  been  waiting  for  and  wanting  -  a  vitascope 
of  the  world  of  civilization  as  it  grows  before  our 
eyes.  Whatever  other  periodicals  one  may  read,  no 
one,  I  should  suppose,  could  afford  to  do  without 
yours." — Julian  Hawthorne. 

A  sample  copj-.  to  be  had  for  the  asking, 
will  explain  Mr.  Hawthorne's  enthusiasm. 

AN  ILLUSTRATED  NEWS  WEEKLY 

C  The  Search-Light  puts  its  readers  in  touch 
with  -all  of  importance 
that  is  going  on  in  this 
world-home  of  ours.  It 
presents  the  clean  news, 
winnowed  of  chaff  — • 
condensed,  but  not 
squeezed  dry.  Itspqges 
form  a  living  chronicle 
of  humc-U  progress — the 
events  standing  out  in 
vivid  relief  as  the 
search -light  is  turned 
from  point  to  point  — 
over  all  phases  of  hu- 
man interest. 

A  UNIQUE  INDEX 

C  .^  continuous  index 
—  a  real  index,  not  a 
mere  list  of  titles  — • 
brought  up  to  date  in 
each  issue,  makes  in- 
stant reference  pos- 
sible, and  co-ordinates 
the  news  in  each  de- 
partment so  that 
teachers  and  study 
clubs  can  follow  cur- 
rent events  readily  and  intelligently. 

THE  DEPARTMENT  METHOD 

C  All  the  news  is  classified  into  sixty  depart- 
ments, some  appearing  every  week,  others  less 
frequently,  according  to  their  relative  import- 
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$210  A  YEAR 


ance.  But  in  every  case,  and  this  is  the  point 
of  superiority  over  all  other  similar  fubli- 
cations,  the  reader  gets  (instead  of  unrelated 
fragments)  a  complete  and  continuous  digest 
of  the  news  and  a  survey  of  the  world's  prog- 
ress in  that  particular  field. 

A  TIME  SAVER 

C  The  complexity  of  modern  life  makes  such 
a  classihcaiion  both  a  luxury  and  a  necessity 
to  those  whose  profes- 
sion or  position  in  so- 
ciety requires  them  to 
keep  well-informed  and 
whose  time  is  too  pre- 
cious to  be  wasted. 

FOR  YOUNG 
PEOPLE 

C  The  ease  with  which, 
under  this  systematic 
treatment,  it  is  possible 
to  acquire  a  broad  and 
comprehensive  know- 
ledge of  our  own  times 
makes  The  Search- 
Light  invaluable  also 
to  the  young  people  in 
school  and  college,  who 
need  above  all  things 
to  learn  to  understand 
the  real  tendencies  of 
the  world  in  the  work 
of  which  they  are  soon 
to  take  an  active  part. 

IN  A  NUT  SHELL 

C  It  is  the  paper  you  need  for  yourself  and 
your  family,  as  you  will  realize  if  you  heed  the 

Moral :    Subscribe  To-day 


Published  weekly  at  ;^2.oo  a  year.     Four  months'  trial  50  cents.    At  the  news  stands  5 
cents  a  copy.      Send  a  postal  for  a  sample  copv  and  a  list  of  special  combination  off^ers. 


THE    SEARCH-LIGHT   PUBLISHING   CO. 

24-26    MURRAY    STREET,    NEW    YORK 
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The  Way  to  be  a  Thinker 

is  to  get  in  touch  with  thinkers.  All  the  world's  prizes  are 
captured  by  those  who  have  seasoned  their  energy  with  the 
spice  of  originality  —  and  originality  means  the  habit  of  clear 
and  fresh  thinking.  Even  the  best  of  us  have  a  tendency  to 
fall  into  mental  ruts,  to  go  plodding  on  year  after  year,  in 
the  same  track,  to  do  things  without  knowing  precisely  why. 
The  way  to  keep  alive,  the  way  to  be  original,  the  way  to  be 
a  success,  is  to  talk  with  brainy  people  and  to  read  books 
that  make  you  think.    That's  the  reason 

The  New  Science  Library 

is  a  cure  for  mental  paralysis.  It  contains  the  best  work 
of  Darwin,  Huxley,  Spencer,  Tyndall  and  great  leaders  of 
modern  thought.  It  will  tell  you  what  the  famous  Darwinian 
theory  is;  how  the  planets  are  weighed  and  their  motions 
charted;  what  radium  is;  how  liquid  air  is  made  and  used— 
and  ten  thousand  other  interesting  things.  It  is  a  work  to  be 
read  and  enjoyed,  for  it  is  written  in  a  clear  and  interesting 
style — not  abstruse  or  technical.  The  work  consists  of  sixteer 
superb  volumes,  handsomely  printed  and  bound. 

FREE-84.page  Book 

If  you  mail  us  the  coupon  below  at  once,  we  will  send  full 
information  about  the  New  Science  Library,  and  how  you  may 
get  it  at  half  price  and  on  the  Individual  Payment  Plan,  by 
means  of  which  you  can  arrange  the  payments  to  suit  your- 
self. At  the  same  time  we  will  send  you  a  copy  of  our  hand- 
some 8>t'page  book,  "  Some  Wonders  of  Science."  This  book 
containing  articles  by  Huxley,  Tylor,  Proctor  and  Ray  Stan- 
nard  Baker,  is  so  bright  and  interesting  that  you  will  read 
it  from  cover  to  cover,  and  when  you  have  read  it  you  will 
wonder  how  you  ever  could  have  thought  science  dry  and 
uninteresting.  Each  copy  is  beautifully  illustrated  and 
printed.     Write  today,  sending  the  excliange  coupon, 

Public  Opinion  Book  Club 

44-60  East  23d  Street,  New  York 


T. ,  h  V       M.  EXCHANGE  COUPON 

Good  for  one  complimentary  copy  of  "Some  Wonders  of 
Science,"  if  mailed  at  once  to  Public  Opinion  Book  Club, 
41(50  East  :J;5d  Street,  New  York. 


Street 

City  and  State _ , 

We  will  send,  at  the  same  time,  full  particulars  of  out  New 
Science  Library  and  our    Introductory  Half-Price  Offer 


Our  TRAVEL  MAP  of  Europe 

gives  you  at  a  glance  the  best  itineraries  in  Europe. 
Our  accompanying  pamphlet  tells  the  best  way  to  take 

them. 

If  you  TRAVEL, 

If  you  PLAN  to  travel. 

If  you  HOPE  to  travel. 

If  you  DREAM  OF  TRAVEL. 

Send  a  postal  for  our  Travel  Map.     Incidentally,  we 

should  be  glad  to  know  which  you  do. 

Bureau  of  University  Travel,  209  Clarendon  Street,  Boston,  Mass. 


European  Summer  School 

Simply  a  vacation  trip  abroad  with  Lorado 
Taft  the  Sculptor,  Dr.  M,  Vincent  O'Shea  the 
Educator,  Chas.  Eldred  Shelton  the  College 
President,  Dr.  H.  H.  Powers  the  Art  Critic, 
and  other  well-known  scholars  and  lecturers. 

From  London  to  Naples  in  June,  July  and 
August. 

Send  a  postal  for  prospectus  and  Travel  Map. 

BUREAU  OF  UNIVERSAL  TRAVEL 

209  Clarendon  St.  BOSTON 


The  greatest  technical 
journal  in  the  world 

ELECTRICAL 
WORLD 

It  covers  the  entire 
electrical    field 

Published  weekly.     $3  per  year 


We  can  supply  you  with  any  engineering 
book   published.     C,  Ask  for   catalogues. 


ELECTRICAL    WORLD 

No.    114  Liberty  Street,       ::       NEW  YORK 
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A  D  VER  TISE  MEN  TS 


Hair  Life 
Revives 

Under  the  Evans  Vacuum  Cap 
Guarantee  Backed  by  a  Bank 


TTie  scientific  reason  for  new  Hair  growth  by  the 
EVANS  VACUUM  CAP  method,  is  simply  in 
that  the  exhaust  of  air  brings  a  full  supply  of  blood 
to  the  scalp,  -which  acts  like  a  rhythmical  massage. 
You  can  tell  from  using  the  Cap  a  reasonable  length 
of  time,  what  your  result  is  going  to  be ;  if  you 
experience  the  tingling,  freshening  sensation  of  re- 
newed circulation  and  a  healthy,  ruddy  tinge  shoAvs 
on  the  scalp  surface,  it  is  proof  positive  and  scien- 
tific evidence  tnat  nature  is  still  able  to  do  her  work 
in  the  production  of  hair  growth,  and  the  Cap  will 
restore  your  hair. 

The  EVANS  VACUUM  CAP  method  is  en- 
j\   1 6-pa^e  Illustrated  "Boofi  tuill  be  sent  yo 


dorsed  by  scientists  generally,  and  is  guaranteed  to 
produce  a  growth  of  hair  to  your  satisfaction  or 
your  money  will  be  refunded  by  the  Jefferson  Bank 
of  St.  Louis.  When  you  make  up  your  mind,  send 
your  money  to  the  bank  to  hold — don't  send  it  to 
us.  We  agree  to  send  you  the  Cap  on  sixty  days 
free  trial,  (by  prepaid  express)  and  if  at  the  end  of 
that  time  you  are  not  convinced  that  the  Cap  will 
restore  your  hair,  notify  the  bank  and  return  the 
Cap  to  us.  The  bank  will  refund  your  money  in 
full. 

We  have   no   agents  or    traveling    representatives; 
all   orders   come   through   the  Jefferson   Bank. 
u  on  request,  postage  prepaid  in  full  by  us 


EVANS  VACUUM  CAP  CO.,  437   Fullerton  Building,  ST.  LOUIS,  MO. 
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perience of 
patrons    of 

W,  p.  Dunn 
Co  mpany 

Commercial  Printers 
167  Adams  Street 
==  Chicago  -=^^=. 


PRINTERS  OF 
The  Technical 
WORLD  Magazine 


iiftfl|l%tes^^ 


I'MS  CA P 5  AND. &L0 V£S 

193   196  ADAMS    SIREtT 


<''Nt3(II33=^ 


Chicago.     Jan.  6th,  isoe. 


W.  P.  Dunn  Co., 

#167  AdajiB  St .  , 

Chicago. 
Gentlemen: - 

We  are  entirely  unaccustomed  to  writing  iettors  In  co-mendatloh 
of  printing  done  for  ue,  but  we  are  pleased  to  state  that  our  spring 
•tyle  booklet  for  1906,  Juat  finished  by  you  is  certainly  the  beat  we 
h»Te  erer  had  and  the  best  we  hare  erer  seen  In  a  hat  booklet. 

Very  truly  yours, 
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A  Winter 
Trip  Abroad 

In  60  Hours 

''The  Only  Way'' 

To 

CUBA 

Beyond  the    Snow  lyine 

Land  of  jieipetual   summer  and 
'•luxiiriuiis    rost." 

THE    HAVANA    I,IMITED 

Via  Chicago  &   Alton,   Motdle  &  Oliio  Route. 

Train  de  luxe— of  club,  liliraiy,  bath-room 
and  barber  shop  cars,  dining  car,  Pullman 
drawing  room  and  Pullnian  eompartnient 
sleeping  cars,  with  sun  parlor  and  observa- 
tion platform.  I^eaves  Chicago  every  Fri- 
day at .'!  P.  M.  over  the  Chicago  &  A Iton,  and 
St.  Louis  at  9.40  P.  M.  over  the  Mobile*  Ohio, 
transferring  passengers  at  X  p.m.  Saturday 
right  at  the  doclcs  in  Mobile  to  the  magniti- 
ccnt.  twin-screw,  ocean-going  steamer, 
"  I'rince  (ieorge,"  of  the  Munson  Line, 
wliich  reaches  Havana  at  sunrise  Monday 
morning— only  60  hours  out  from  Chicago. 
The  lastest  time  via  the  best  route,  with  an 
uneiiualed  -service  all  the  way  through. 


Hound  Trip  Rates  include  berths  and  meals 
on  steamer.  Havana  Limited  .service  begins 
Jan.  5.  but  travel  will  be  heavy  and  reserva- 
tions should  be  arranged  for  now. 

For  full  particulars  address, 

GEO.  J.  CHARLTON, 

G.  P.  A.  Chicago  &  Alton   Railway, 

Chicago. 


MAGNIFICENT 
WATER   POWER 


which  will  develop  ten  thousand 
horse-power  With  this  is  included 
200  acres  at  dam  site  and  300  acres 
at  power  site.  The  property  should 
be  developed  in  connection  with 
the  generation  of  electricity  for 
power,  aswehave  application  from 
numerous  industries  for  site  when 
developments  are  assured.  There 
are  also  a  number  of  towns  within 
a  radius  of  thirty  miles  ready  to 
contract  for  both  light  and  power. 

PAPER  AND  PULP  MILL 

One  hundred  million  cords  of  pulp 
wood  are  tributary,  extending  up 
the  river  for  a  distance  of  thirty 
miles,  and  commanding  as  well  a 
territory  of  several  hundred  miles 
connected  by  rail.  For  engineer's 
report  and  detailed  data  address, 

J.  W.  WHITE.  General  Industrial  Agent 

Portsmouth,  Vircinia. 
SEABOARD    AIR.    LINE     RAILWAY 


Some  o'ur  50c  Books 


"Easy  Lessons  in  Architecture." 
"How  to  Measure  Wood  Work." 
"The  Steel  Square  Pocket  Book." 
"Carpenter's  Pocket  Companion." 
"Mechanical  Drawing." 
"Machine  Design." 
"How  to  Mix  Paints." 
"The  Hardwood  Finisher." 
"Practical  Carpentry." 
"Steel  Square  and  its  Uses." 
"Stair  Building  Made  Easy." 
"New  System  of  Hand  Railing." 
"Hand  Saws,  their  Use  and  Care." 
"The  Practical  Upholsterer." 
"Hints  for  Cabinet  Makers." 
"Plaster  and  Plastering." 


Any  book  sent  postpaid  on  receipt  of  50  cents.    Books 
are  cloth  bound.     Money  back  if  not  satisfactory. 

Send  for  complete  descriptive  circular. 

INDUSTRIAL   PUBLICATION  CO. 

16  Thomas  Street  NEW  YORK 


THE  GROWING  SOUTH 


No  OTHER  section  is  forging  ahead  so  fast  as  the 
Southeastern  States,  in  agriculture,  horticulture, 
factory    building    and    general  progress.      The 
last  year's  record  along  the 

SOUTHERN    RAILWAY 

AND 

MOBILE  &  OHIO  RAILROAD 

of  investments  in  factories  and  improvements  was 
over  8U10,()U(),U(J0;  for  three  years,  S-aO,000,000. 
Splendid  Opportunities  exist  in  Alabama,  Georgia, 
Kentucky,  M  ississippi.  North  Carolina,  South  Carolina, 
Tennessee  and  Virginia;  and  in  Southern  Illinois  and 
Southern  Indiana,  for  investments  of  all  kinds;  in  tim- 
ber, mineral  and  other  lands.  Factory  Locations. — 
Where  all  conditions  are  favor-ible  for  making  and 
marketing  iron  and  steel  and  their  products,  all  kinds 
of  wood  using  articles  and  nearly  every  other  line 
of  industry,  fl  Publications  and  special  information 
furnished.  Our  department  is  a  Bureau  of  Free 
Information  for  all  seeking  locations  or  investments. 


M.  V.  RICHARDS,       :     Land  and  Industrial  Agent 

Southern  Railway  r.nd  Mobile  &  Ohio  R&ilroad 

Washington,   D.  C. 

Chas.  S.  Chase,  Agent. 

722  Chemical  Building,    ::     ::     St.  Louis,  Mo. 
M.  A.  Hays,  Agent, 

22.>  Dearborn  Street,         ::     ::       Chicago,  III. 
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One  appreciative  reader  of  AiNSLEE'S  sends  ns  this  message;  ''We  want  cheerful 
things— stories  that  come  out  right  and  leave  a  taste  of  uplift  and  optimism  and  mental 
health  in  our  intellectual  mouths.  That's  what  we  want.  And  that's  what  Ainslee'S 
is  giving  us,  audit  doesn't  interfere  with  literary  merit."  Another  says:  "You  enter- 
tain, yes^  and  j-ou  train  to  better  taste." 

The  April  number  will  be  a  typical  number,  an  embodiment  of  entertainment  and 
literary  taste  to  which  these  readers  bear  witness. 

The  novelette  is  "Capricious  Caroline,"  by  E.  Maiia  Alba7iesi,  author  of  "Susannah 
and  One  Other."     It  is  a  story  with  an  ingenious  plot  and  great  dramatic  interest. 

The  short  stories  include  a  Philippine  talc,  "Grim-Visaged  War,"  by  Anna  yl. 
Rogers,  author  of  "Peace  and  the  Vices"  ;  an  exciting  and  amusing  automobile  story, 
"In  the  Limousine,"  by  Churchill  Williams;  a  skilfully  written  and  entertaining 
dialogue,  entitled  "The  Truth,"  by  J/ay  flarris,  giving  the  masculine  and  feminine 
points  of  view  of  a  delicate  question  of  ethics;  one  oi  Joseph  C.  /,/;/rcj/;/'5  best  talcs, 
called  "The  Reincarnation  of  Captain  Strabo";  a  racing  story,  "The  Lady  and  the 
Handicapper,"  by  /'.  .S".  Carlson;  and  stories — the  best  work  of  their  authors— by 
Lucia  Chamberlain,  Cyrus  Townsend  Brady,  Grace  I\lacGowau  Cooke  and  Jane 
Maurice. 

Mary  Manners  will  contribute  "The  Easily  Divorced,"  another  of  her  essays  in 
the  series  entitled  "Society  as  a  Merry-go-Round,"  which  have  proved  an  immense 
success.  Anne  Riltenhouse  will  have  one  on  a  topic  of  great  contemporary  interest 
and  importance,   "The   Growth  of  the  Household." 

Channing  Pollock    will   continue    his    keen    observations   on    theatrical    matters. 

AINSLEE  MAGAZINE  COMPANY,  NEW  YORK 
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The  Encyclopedic  Dictionary 

Reduced  to  One-third  Regular  Price 

This  magnificent  reference  work — costing  $750,000  to  produce — is  a 
Dictionary  combined  with  many  features  of  the  Encyclopedia.  In  fullness 
of  definitions,  number  of  words  defined,  and  accuracy,  it  is  superior  to 
reference  works  selling  for  five  times  its  price.  It  has  been  recently  re- 
^'ised  and  enlarged  by  a  staff  of  American  editors.  There  are  five  big 
volumes  (llx9'2  inches  in  size),  containing  5, OOO  pages,  3,000  illus- 
trations (many  of  them  in  colors),  and  250,000  words — more  than  any 
other  dictionary.  We  have  obtained  a  limited  edition,  which  we  will  close 
out  on  the  easy  monthly-payment  plan.  Our  bargain  offer  takes  off  two- 
thirds  of  the  price,  giving  you  the  opportunity  to  secure  a  set  at  less  than 
half  the  price  of  any  other  first-class  reference  work.  If  your  order 
reaches  us  in  time,  we  will  send  an  Atlas  of  the  World  with  the  set  free. 

A  C   51    r^ir''f  inriJl  fV   '*  defines  25,000  more  words   than   any 

na   <X    l^lCllUIiai  2/    other  dictionary,  and  every  definition  is 

)  clear  that  a  schoolboy  can  understand  it.     Dr.  Parkhurst,  the  famous 

\  ine,  writes:     "This  Dictionary  is  a  library  condensed  into  a   few 

lames  ;  a  ton  of  diffusiveness  reduced  to  fifty  pounds  of  quintessence, 

-lid  withal,  as  delicate  in  detail  as  it  is  comprehensive  in  contents." 

Ac  nn    Pnr\/rlnnf»rlifl  it  treats  50,000  subjects  in  an 

/Aa   dll    L-,llC^^IU|JCUItt   encyclopedic   manner  -  and  this 

vast  array  of  articles  covers  the  whole  field  of  human  knowledge.     With  a  set  in  your  home,  it  means  a 

liberal  education  for  your  boy  or  girl,  and  a  constant  source  of  reference  for  the  older  members  of  the  family. 


VOL.1 


A- CLIO 


FREE-A  $5,00  World  Atlas 

.  To  brine  a  quick  response  to  this  offer  we  will  give,  absolutely 
without  cost,  to  the  first  2.50  persons  who  order  a  set  of  the 
American  ENcycLoi'Enic  Dictionary,  a  splendid  bound  copy  of 
the  Modern  Atlas  of  the  World.  The  Atlas  is  10x1:5  inches  in 
size  (bound  in  fine  red  cloth)  and  contains  100  maps  in  six  to 
twelve  colors,  and  gives  separate  maps  of  all  states  and  territories 
and  all  countries  of  the  world.  It  is  a  thoroughly  up-to-date 
reference  Atlas,  and  is  a  valuable  addition  to  the  Dictionary.  The 
price  of  the  Atlas  is  S5.00— but  if  you  order  it  among  the  first  250 
we  send  it  to  you  free. 

Sets  Sent  On  Approval 

There  are'three  styles  of  binding — full  sheep,  half  morocco,  and 
library  cloth.  We  recommend  the  halt  morocco  binding  for 
ordinary  use. 

Read  the  coupon  carefully.  It  gives  the  regular  prices  and  our 
bargain  prices.  Upon  receipt  of  the  coupon  we  will  send  vou  a 
complete  set  at  our  expense  for  seven  days'  examination,  to  be 
returned  if  not  satisfactory.  If  your  order  is  one  of  ihe  first  250, 
you  will  receive  the  Atlas  free.  Note  that  you  may  pay  50  cents 
or  Si. 00  upon  acceptance  of  the  books  and  as  low  as  $1.,50  a  month 
thereafter. 

J.  A.  Hill  &  Company,  "-^^N^ElrYbRK^'''- 


J.  A.  HILL  &  COMPANY,  New  York: 

You  may  send  me  for  inspection  one  set  of  the 
American  Kncyclopedic  Dictionary,  bound  in  the 
style  indicated  by  having  the  "  X  "  beside  it. 

Full  Sliei-i)  BInilini;.  Reprular  price  804.00  for  the  set.  I 
will  jiay  for  ilio  same.  It  I  decide  to  keep  the  bnoks, 
as  follows:  $1  00  after  I  exnnilne  them,  and  $2.00  a  month 
for  twelve  months.     ($25.00) 

Hiilf  Monicpo  Binding.  Repular  price  850.00  for  the  set. 
I  will  pay  for  the  same,  if  I  decide  to  keep  the  books, 
as  follows:  ."iO  cents  after  I  examine  tliem,  and  $1.50  a 
month  until  your  special  price  of   $30.50  Is  paid. 

Mlirarj-  Clotli  Itiiiillns.  Reprular  price  $42.00  for  the  set. 
I  will  pay  for  the  same,  if  I  decide  to  keep  the  books, 
as  follows:  50  cents  after  I  examine  them,  and  CI. 50  a 
month  until  your  special  price  of  $16.50  Is  paid. 

It  Is  understood  that  if  this  is  one  of  the  first  2.')0  orders 
received,  von  will  send  me  with  the  set,  free,  an  Atlas  of 
the  World.  Yon  prepay  delivery  cliarces.  If  I  decide  not 
to  keep  the  books,  I  am  to  return  them  to  you,  charges 
collect,  together  with  the  Atlas. 

Name 

City    

State 

T.  W.  4-00. 
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THE   AMERICAN    FALL   AT   NLVGARA. 

When  the  water  in  tlie  cliannel  above  the  Fall  is  sufficient  to  Rive  a  depth  of  a  few  feet  at  the  brink  of  the  precipice, 

the  cataract,  viewed  from  a  point  in  the  Korce  close  under  the  falling  sheet  of  water,  affords  a 

spectacle  of  unrivaled  beauty  among  the  world's  great  wonders. 
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B1LL10T1  DOLLAR  STEEL  TRUST 
MAKES 


MICROBES  PAT  K 


By  HENRY  M.  HYDE 

Author  uf     The  IJuccaneers" 


THIS  is  the  tragedy  of  the  billion- 
dollar  steel  trust — biggest  thing 
of  its  kind  in  the  world — and  the 
typhoid  fever  germ — so  small 
that  a  few  thousand  of  them  can  prom- 
enade on  the  point  of  a  pin.  A  round 
million  dollars  a  year  is  involved 
in  the  plot.  And,  incidentally,  there 
are  probably  several  thousand  al)le- 
bodied  voters,  walking  about  and  de- 
claiming against  greedy  monopolies,  who, 
but  for  the  intelligent  greed  of  this  par- 
ticular octopus,  would  now  have  moss 
growing  over  their  e])itaphs. 

A  By-Product  Formerly  Wasted 

In  all  the  treiuendous  mills  now  owned 
by  the  American  Steel  &  Wire  Company 
— one  of  the  big  brothers  in  the  United 
States  Steel  Corporation  family — mil- 
lions of  tons  of  steel  plates  and  rods  are 
daily  given  a  bath  in  sulphuric  acid.  This 
acid  bath  cleans  the  steel  of  grease  and 
other  impurities  before  the  rods  are 
drawn  out  into  wire  and  the  plates  are 
covered  with  a  deposit  of  tin.  At  the 
same  time,  it  removes  the  iron  oxide  or 
rust  from  the  surface  of  the  metal. 


.So  long  as  the  mills  remained  under  in- 
dividual ownership  and  management — 
and  for  some  time  after  they  were  taken 
into  the  trust — the  acid  bath  was  used 
day  after  day,  until  finally  the  acid  lost 
its  strength.  Then  the  tanks  were  emp- 
tied and  their  contents  run  off  into  the 
sewers,  to  be  replaced  by  a  new  supply 
of  H0SO4.  Occasionally,  indeed,  a  cu- 
rious chemist  took  some  of  the  useless 
contents  of  the  tanks,  l)efore  they  were 
emptied,  and,  by  evaj)oration,  secured 
some  greenish  crystals  of  sulphate  of 
iron,  popularly  known  as  copperas  or 
green  vitriol.  This  was  formed,  of  course, 
by  the  reaction  between  the  sulphuric 
acid  and  the  iron  rust.  There  was  even 
some  small  market  for  this  salt.  It  was 
used  in  the  grinding  of  plate  glass,  as  a 
mordant  for  fixing  and  setting  dyes  and 
colors,  and  in  ])a])er  mills,  Hut  the  de- 
mand w^as  small,  and.  so  long  as  the  mills 
remained  in  the  hands  of  individual  own- 
ers, no  one  of  them  produced  enough 
sulphate  of  iron  to  make  the  preservation 
of  the  by-product  commercially  profit- 
able. 

steel    and    wire 


When  all  the  great 
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WATERWORKS    PUMPIN'G    STATION,    ST.    LOUIS,    MO. 


])lants  came  under  one  manaj^ement,  a 
Department  of  Chemicals  was  organized, 
with  iVlr.  A.  T.  Weaver  at  its  head.  One 
of  the  ohjects  of  this  department  was  to 
save  and  make  money  oiit  of  the  sale  of 
various  chemical  hy-products  of  the  mills. 

Ne^w  Method  of  Purifying  Water 

One  day,  about  three  years  ago,  within 
a  week  after  Mr.  Weaver  had  taken 
charge  of  the  department,  a  casual  order 
came  into  his  office  for  a  few  hundred 
])Ounds  of  sulphate  of  iron.  The  writer, 
who  was  at  tlie  head  of  the  city  water- 
works at  Ouincy,  111.,  had  heard  that  the 
Steel  &  Wire  Company  occasionally 
saved  some  of  the  salt.  Could  they  sup- 
ply him  '^ 

Now,  Mr.  Weaver  had  already  figured 
out  that  there  was  going  to  waste  in  the 
])lants  of  the  company  a  total  of  150,000 
tons  of  sulphate  of  iron,  annually.  He 
was  eagerly  looking  for  a  market  which 
could  absorb  such  an  enormous  quantity. 
Here  was  an  order  from  the  superintend- 
ent of  a  waterworks.  What  on  earth 
could  he  want  with  600  pounds  of  cop- 
peras? Mr.  Weaver  wrote  to  ask  what  it 
w^as  to  be  used  for.     In  the  meantime, 


thv  man  who  gave  the  order  happened 
to  be  in  Chicago,  and  visited  the  office 
of  the  Steel  &  Wire  Company  to  inquire 
how  soon  the  goods  would  be  shipped. 

Before  he  got  away,  he  had  furnished 
information  which  will  eventually  mean 
a  clean  saving  to  the  American  Wire  & 
Steel  Company  of  a  round  million  dollars 
a  year.  It  means,  besides,  on  the  author- 
ity of  many  expert  sanitary  engineers, 
that  there  is  now  at  hand  a  new,  com- 
paratively inexpensive,  and  entirely  suc- 
cessful method  of  quickly  purifying 
water  in  large  quantities,  absolutely  de- 
stroying all  disease  germs  and  removing 
foreign  substances.  In  other  words, 
there  is  no  longer  any  legitimate  reason 
why  any  city,  town,  or  village  should 
not  furnish  its  citizens  with  a  copi(nis 
supply  of  perfectly  pure  water  for  all 
domestic  purposes. 

"Why,"  said  the  man  from  Ouincy, 
"we're  using  th.e  sulphate  of  iron,  in  con- 
nection with  lime,  to  purify  our  water." 

That  was  a  new  idea.  Sulphate  of  iron 
and  limewater  had  been  used  for  the 
chemical  precipitation  of  sewage ;  but 
never  before  it  was  suggested  by  Mr.  W. 
15.  Bull  of  the  Ouincy  Waterworks,  had 


STEEL    TRUST 


109 


the  two  been  used  tncrethcr  for  the  me- 
chanical  pnrihcation   of  drinkino:  water. 

■■\\'ill  yon  let  us  send  down  a  chemical 
engineer  and  a  bacteriologist  to  make  a 
thorough  investigation  of  your  method?" 
asked  Mr.  Weaver. 

"Send  them  along."  said  the  Ouincy 
scientist.  "Theydl  find  that  it  does  the 
work." 

.Mr.  Weaver  sent  for  Ernest  E.  Irons, 
the  bacteriologist,  and  told  him  what  was 
wanted. 

"Go  down  and  spend  as  much  time  as 
is  necessary  to  get  at  the  facts,"  he  said. 

"I'm  almost  sure  there's  nothing  in  it." 
answered  Air.  Irons.  "I  think  you'll  be 
w^asting  your  money  to  send  me  down 
there." 

"Then  you're  the  very  man  w'e're  look- 
ing for.  if  you  go  prejudiced  against  the 
process,  and  come  back  converted,  we 
can  be  sure  it's  a  good  thing." 

Mr.  Irons  went  to  Quincy,  and  stayed 
there  for  six  months.  He  came  back  and 
made  an  enthusiastic  report  in  favor  of 
the  process.  He  found  that  the  use  of 
sulphate  of  iron  and  lime,  in  connection 
with  the  large  filters,  resulted  in  the  pro- 
duction of  a  perfectly  pure  and  palatable 
water,  clear  and  brilliant,  comparing  fa- 


vorably with  the  purest  spring  water.  In 
this  opinion  he  was  backed  by  James  E. 
Campbell,  M.  S.  C.  I.,  chemical  engineer, 
who  spent  two  weeks  in  studying  the 
Ouincy  process. 

With  this  report  as  a  foundation,  the 
American  Steel  &  Wire  Company  started 
to  exploit  the  u.'^e  of  sulphate  of  iron  and 
lime  for  the  purification  of  turbid  and 
infected  water. 

Free  Expert  Service 

One  of  their  first  steps  was  the  per- 
manent employment  of  C.  Arthur  llrown, 
a  well-known  sanitary  engineer.  The 
services  of  Mr.  Brown  were  at  once  put 
at  the  free  disposal  of  any  municipahty 
in  the  country  which  wished  to  improve 
the  quality  of  its  water  supply.  While 
the  object  of  the  company  was,  of  course, 
to  secure  a  large  market  for  its  produc- 
tion of  sulphate  of  iron,  Mr.  Ih'own  is 
instructed  to  do  his  work  in  an  unbiased 
and  scientific  way,  recommending  the  use 
of  sulphate  of  iron  only  wdien  it  appears 
to  his  professional  judgment  to  promise 
the  be-.t  and  most  economical  results.  Mr. 
Brown  stands  ready  to  visit  any  city  in- 
terested in  purifying  its  water  su]>ply, 
to    make   a    thorough    investigation — in- 
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TYPHOID  FEVER  BACILLI  MAGNIFIED  MANY  THOUSAND  TIMES. 


eluding  analyses  of  the  water,  if  neces- 
sary— and  to  recommend  vvhat  appears 
to  him  to  be  the  best  method  of  improv- 
ing conditions. 

A  Chemical  Dragnet 

When  the  sulphate  of  iron  and  lime 
solutions  are  put  into  water,  they  form  a 
thick,  white,  flocculent  precipitate.  This 
precipitate  sinks  to  the  bottom  of  the 
filter  beds  and  catches  in  its  meshes — 
roughly  speaking,  like  a  net — all  the  dirt 
and  other  impurities  suspended  in  the 
water,  and  a  very  large  percentage  of 
all  the  germs  and  microbes,  both  harmful 
and  harmless,  so  that  the  water,  after 
leaving  the  filters,  is  perfectly  clear  and 
clean  and  contains  not  more  than  one 
per  cent  of  the  germs  it  originally  con- 
tained. 

But  even  one  per  cent  of  germs — pro- 
vided they  be  typhoid  fever  germs,  for 
instance — might  kill  a  number  of  people, 
and  it  was  apparent  that  the  iron  and 
lime  process — like  all  the  others  then 
commercially  practicable — was  open  to 
that  serious  objection. 

Death  to  Typhoid 

About  this  time  the  government,  scien- 
tists of  the  Department  of  Agriculture 
announced  their  discovery  that  a  small 
amount  of  sulphate  of  co])per  \YOuld  ab- 
solutely destroy  all  the  animal  and  veget- 
able germs  in  a  very  large  quantity  of 
water.  At  once,  Mr.  Brown,  with  the 
cooperation  of  the  government  chemists 
and  bacteriologists,  instituted  a  series  of 
careful  and  thorough  tests  of  the  efifect 
of   a   minute   proportion   of   copper   sul- 


phate in  connection  with  the  regular  sul- 
phate of  iron  and  lime  solutions.  These 
tests  were  made  at  Anderson,  Indiana, 
in  February,  1905,  under  most  trying 
conditions.  The  water  supply  of  Ander- 
son is  obtained  from  the  White  river, 
into  which  the  city  of  ^luncie  empties 
its  entire  sewage  at  a  distance  of  twenty- 
five  miles  above  the  Anderson  Water- 
works plant.  At  the  time  of  the  experi- 
ments, the  river  was  covered  with  ice  so 
that  water  at  Anderson  was  taken  from 


C.  Art  HiK  Hkoun. 
Sanitary  Engineer,  American  Steel  &  Wire  Company. 
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ONE  OF  THE  SETTLING  BEDS  AT  THE  ST.  LOUIS  WATER  PLANT. 
Showing  formation  of  the  flocculent,  white  iron  and  lime  precipitate. 


what  was  j^ractically  a  covered  sewer — 
shut  o^  from  the  purifyirig  effects  of  air 
and  sunhs^ht — full  of  diluted  sewage. 

By  adding  one  per  cent  of  sulphate  of 
cop])er   to   the   regular   sulphate   of   iron 


solution — used  in  connection  with  lime — 
it  was  found  not  only  that  all  the  disease 
germs  were  absolutely  destroyed,  but  also 
that  a  perfectly  pure  and  brilliant  water 
was   delivered   from   the   filters,   without 


INTERIOR  OK  WATERWORKS  AT  ANDERSON,  INDIANA. 
In  riglit  forefiround  are  shown  tanks  for  treating  water  by  the  iron  and  lime  process. 


STEEL    TRUST 


113 


.■^1.  LOUIS  WATERWORKS. 
Showingr  waterworks  trolley  line  owned  by  city. 


tlie  sliqhtcst  trace  of  citlicr  iron  or  cop- 
per in  it. 

In  order  to  get  these  results,  it  is  neces- 
sary to  vary  the  proportion  of  copper  and 
the  other  chemicals  to  suit  the  varying 
conditions  of  the  water  treated.  It  is  also 
necessary  that  the  filtering  plant  be  in 
good  working  order,  and  that  the  whole 
process  be  under  the  charge  of  a  man  of 
proper  intelligence  and  prol)ity. 


L'p  to  the  present  time,  forl_\-  cities — 
including  St.  Louis,  i\Io. ;  East  St.  Louis, 
111. ;  St.  Joseph.  Mo. ;  Marietta,  Ohio ; 
Ouincy,  111. ;  Vicksburg,  Miss. ;  Little 
Rock,  Ark. ;  Danville,  111. ;  Aurora,  Ind. ; 
and  Pontiac,  111. — are  using  the  process. 

Out  of  a  total  possible  ])roduction  of 
150,000  tons  of  sulphate  of  iron  a  year, 
the  big  company  has  already  disposed  of 
over  25  per  cent  on  vearlv  contracts  to 


MEW  OF  SETTLING  BASINS,  ST.  LOUIS  WATERWORKS. 
Gate  houses  arc  shown  on  either  side. 
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B/iCTERiA   PER  CUBIC  CENTIMETER 
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DIAGRAM   SHOWING  FLUCTUATION  IN  BACTERIAL  INFECTION. 

In  natural  water,  settled  water,  and  water  treated  hy  tlie  iron  and  lime  process.     Tests  extending  over  20  days. 
Note  entire  absence  of  disease  Ecrms  in  the  filtered  water. 


the  cities  on  its  list.  As  it  also  produces 
copper  suli)liate  as  a  by-product,  the  ad- 
dition of  that  chemical  will  only  add  to 
its  profits.  The  number  of  cities  using" 
the  process  is  rapidly  increasing,  the 
amount  paid  by  them  for  sulphate  of  iron 
already  amounting'  to  over  a  ([uarter  of  a 
million  dollars  a  vear.     When  the  whole 


possible  product  of  150,000  tons  is  con- 
tracted for,  the  gross  annual  income  of 
the  trust  from  this  source  will  be  about 
$1,200,000. 

The  cost  of  purifying  \vater  by  the 
process  ranges  from  $1.50  to  $2.50  a  mil- 
lion gallons,  according  to  the  percentage 
of  impurities  it  contains. 


Niagara  Falls  Already  Ruined 

Concessions  for  Power  Plants  Already  Granted  Sufficient  to  Use  All  the  Water- 

The  Remedy 


By  ALTON  D.  ADAMS 

Consulting  Hydraulic  Encineer 


NIAGARA  FALLS  arc  already 
ruined !  Already  enough  water 
rights  have  heen  granted  by  Xew 
York  State  and  Canada  to  divert 
all  the  water  which  now,  falling  over 
both  the  American  and  the  Canadian 
falls,  makes  the  great  cataract  one  of  the 
natural  wonders  of  the  world.  If  the 
capitalists  and  promoters  who  now  hold 
franchises  were  all  to  establish  plants, 
the  entire  flow  of  Niagara  river  would 
be  diverted  into  underground  channels ; 
and  the  mighty  cliff  over  which  the  tor- 
rent now  pours  in  resistless  grandeur 
would  be  left  rugged  and  bald  and  dry. 
That  is  the  situation,  \^'hat,  now  is 
the  rcmedv?' 


In  the  lirst  place  it  is  to  be  considered 
that  the  American  Falls  are  in  much 
more  imminent  danger  than  the  Cana- 
dian. The  pipe  line,  canal,  and  tumiels 
that  already  pierce  the  cliffs  between  the 
upper  river  and  Xiagara  Gorge,  are  large 
enough  in  themselves  to  carry  twice  the 
amount  of  water  which  runs  over  the 
American  Falls.  And  the  depth  of  water 
above  the  brink  of  these  falls  is  only  a 
small  fraction  of  the  depth  above  the 
Canadian  falls.  It  is  therefore  possible 
for  the  American  Falls  to  run  entirely 
dry.  while  an  imposing  depth  of  water 
still  runs  over  the  Horseshoe  on  the 
Canadian  side. 

One    sugijestion    looking   towards    the 


HEAD  OF  THE  NI.\G.\R.\  RAPIDS. 
American  Channel,  Goat  Island,  Bath  Island,  and  the  Canadian  Channel,  as  seen  from  ihe  New  York  shore. 
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NIAGARA  IN  FULL  FLOW. 
View  of  the  Aiiieiican  Falls,  taken  from  Goat  Island. 


I)rcscrvation  of  Niagara,  is  that  a  treaty 
be  negotiated  between  the  United  States 
and  Great  Britain,  which  sliall  take  the 
whole  matter  out  of  the  field  of  commer- 
cial speculation. 

Quick  Action  Needed 

ICvidentlx,  if  anytliing  is  to  1)C  done 
by  treaty  to  save  the  American  l-'alls.  it 
must  be  done  quickly,  or  it  will  cost 
untold  millions  to  buy  out  vested  inter- 
ests. Hut  the  logic  of  the  situation  is 
against  any  prompt,  decisive  action  in  the 
way  of  international  agreement.  Under 
the  Constitution  of  the  United  States, 
Xew  York  has  no  power  to  enter  into  any 
treaty  with  Canada  or  Great  i>ritain  as 
to  Niagara  Falls.    A  treaty  between  the 


United  States  and  Great  Ilritain  looking 
to  the  preservation  of  the  American  Falls 
can  of  course  be  reached  only  by  mutual 
agreement ;  and  it  is  at  least  probable 
that  Canada  will  oppose  such  a  treaty  to 
the  full  extent  of  her  great  influence  with 
the  mother  country.  This  forecast  of  the 
proljable  attitude  of  Canada  is  based  on 
two  important  facts:  one  of  these  is  the 
greater  widtli  and  depth  of  the  Canadian 
channel,  which  insures  a  lusty  flow  of 
water  over  the  Horseshoe  Falls  after  the 
American  channel  is  dry  and  bare.  At 
the  head  of  Goat  Island,  the  American 
channel  has  no  more  than  15  per  cent  of 
the  entire  width  of  Niagara  river ;  and  it 
is  most  probable  that  no  considerable 
])art  of  that  channel  reaches  a  depth  of 
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DRV  NIAGARA.  • 
The  American  Falls  at  low  water  caused  by  ice-jam  in  channel  above.     Showing  scenic  effects  of  depletion  of   cliannel 
Compare  with  view  on  opposite  page  taken  from  practically  same  spot. 


10  feet,  while  much  of  it  is  covered  with 
only  three  or  four  feet  of  water.  The 
Canadian  channel  not  only  occupies  85 
per  cent  of  the  entire  width  of  the 
stream,  but  also  has  a  depth  in  parts  of 
at  least  26  feet,  as  was  discovered  in 
Iniilding  the  cofferdam  for  one  of  the 
power  plants  in  Queen  \'ictoria  Park. 

Question  of  Revenue 

The  other  hit^hly  important  fact  hear- 
ing- on  the  probable  attitude  of  Canada 
toward  any  treaty  that  has  for  its  ol)ject 
the  preservation  of  the  American  Falls, 
is  the  great  possible  revenue  that  the 
Government  of  the  Dominion  may  derive 
from  the  rental  of  water  rights.    x\lreadv 


Ontario  Province  receives  througli  the 
Conunissioners  of  Queen  Victoria  Niag- 
ara Falls  Park  a  minimum  annual  rental 
of  $60,000  for  the  water  rights  granted 
there ;  and  when  the  power  plants  for 
which  these  grants  w^ere  made  are  op- 
erated at  their  full  capacity,  the  animal 
revenue  to  the  Government  therefrom 
will  rise  to  more  than  $300,000. 

According  to  the  report  made  to  these 
Commissioners  by  an  engineer  employed 
for  that  ])urpose,  power  plants  which 
woidd  divert  another  30,000  cubic  feet 
of  water  per  second  from  the  upper 
Niagara  river — raising  the  total  volume 
covered  by  grants  from  the  Ontario  Gov- 
ernment to  62.000  cubic  feet  per  second 
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— could  be  conveniently  located  near 
Oneen  Mctoria  Park.  Such  a  grant, 
at  the  water  rates  previously  exacted, 
would  raise  the  annual  revenue  of  the 
Ontario  Government  to  more  than  $600,- 
000  per  year  from  this  source ;  and  even 
then  only  one-half  of  the  discharge  of 
165.000  cubic  feet  per  second  that  comes 


willingly  forego  the  princely  revenue 
named  above,  in  order  to  save  the  Ameri- 
can Falls? 

Deepen  American  Channel 

Fortunately  it  is  not  necessary  to  await 
the  uncertain  termination  of  the  negotia- 
tion of  a  foreign  treaty,  in  order  to  pre- 


HON.    THEODORE    E.    BURTON. 

Representative  in  Congress  from  Cleveland,  O.,  who  has  introduced 
a  joint  resolution  intended  to  save  Xiayara  Falls. 


down  Niagara  river  would  be  diverted, 
if  the  capacity  of  power  plants  on  the 
New  York  side  of  the  Falls  was  not  in- 
creased. Long  before  the  rentals  due  the 
Ontario  Government  reached  this  last- 
named  figure,  however,  the  American 
Falls  would  disappear.  As  Canada  would 
still  have  the  Horseshoe  Falls  but  little 
impaired  by  the  diversion  of  some  80,000 
cubic  feet  of  water  per  second,  is  it  prob- 
able that  the  Government  there,  out  of 
kindness    to    the    L'nited    States,    would 


serve  the  cataract  between  Goat  Island 
and  the  New  York  bank.  New  York 
State  has  it  within  its  power  so  to  deepen 
the  river  channel  south  of  Goat  Island, 
and  between  that  island  and  the  New 
York  bank,  that  the  American  Falls  will 
always  divide  with  the  Horseshoe  what- 
ever water  is  not  diverted  from  its  nat- 
ural bed. 

Under  the  Treaty  of  Ghent,  the  inter- 
national boundary  line  in  Niagara  river 
passes  some  1,200  feet  from  the  head  of 
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Large  FissLKE  in  IIaiid  l.i.  ;i.;  i  >  ;,i;  <m  Channel 
Above  the  Falls. 

Goat  Island  and  toward  the  Canadian 
bank,  wliere  it  crosses  the  upper  hne  of 
breakers.  Before  it  reaches  the  Horse- 
shoe Falls,  this  boundary  Hne  passes 
within  about  135  feet  of  that  part  of  the 
crest  where  the  recession  goes  on  at  the 
most  rapid  rate,  and  where  the  water  is 
supposed  to  be  the  deepest.  This  loca- 
tion of  the  boundary  carries  the  territory 
of  New  York  well  out  into  the  deeper 
part  of  the  river ;  and  an  ample  supply  of 
water  for  the  American  Falls  can  be  as- 
sured by  excavating  a  new  channel  from 
a  point  near  this  line,  down  past  the 
head  of  Goat  Island,  to  or  below  Bath 
Island.  Such  excavation  will  simply 
bring  the  channel  to  and  along  the 
American  rapids  down  more  nearly  to  a 
level  with  the  channel  between  Goat 
Island  and  the  Canadian  bank.  When 
this  is  done,  whatever  water  remains  in 
the  natural  bed  of  the  river  will  divide 
between  both  the  American  and  the 
Horseshoe  Falls.  As  it  is  at  present,  the 
lowering  by  several  feet  of  the  river 
above  Goat  Island,  through  the  pending 
diversion  of  water  into  the  tunnels,  pipe 
linns,  and  canals  of  existing  and  author- 
ized power  plants,  will  lay  bare  the 
channel  between  Goat  Island  and  the 
New  York  bank,  and  will  destroy  the 
American  Falls,  because  the  limestone 
bed  of  this  channel  lies  some  seven  to 
twenty  feet  higher  in  parts  than  that  of 
the  channel   which  leads    down    to    the 


Horseshoe.  If  not  entirely  destroyed  by 
a  reduction  of  several  feet  in  the  level  of 
the  upper  river,  the  American  Falls  will 
be  reduced  to  a  pitiful  dribble  for  the 
reason  just  stated,  and  also  because  the 
channel  to  these  falls,  while  only  340  feet 
wide  at  a  point  a  little  below  the  head 
of  Goat  Island,  spreads  out  to  a  width 
of  1,060  feet  at  the  edge  of  the  cataract. 
This  means  that  an  average  depth  of  six 
feet  across  this  channel  at  its  narrowest 
point  will  give  only  an  average  depth 
of  two  feet  of  water  on  the  crest  of  the 
American  Falls,  the  velocity  being  the 
same  in  both  places.  On  the  crest  of  the 
Horseshoe  Falls,  the  length  of  contour  is 
3,010  feet;  while  the  width  of  the  Cana- 
dian channel  on  a  line  with  the  head  of 
Goat  Island  is  some  3,700  feet,  so  that 
the  average  depth  of  water  increases  as 
it  nears  the  cataract. 

American  and  Canadian  Falls 
Compared 

With  normal  water  level  in  Lake  Erie, 
the  height  of  the  American  Falls  is  165 
feet,  while  that  of  the  Horseshoe  Falls 
is  158  feet,  at  the  water  line.  No  doubt 
the  water  level  in  the  Gorge  is  somewhat 
lower  at  the  foot  of  the  former  of  these 
two  falls ;  but  if  this  difference  is  taken 
as  one  foot,  which  is  probably  more  than 
the  actual  amount,  the  crest  of  the 
American  is  still  six  feet  higher  than  that 
of  the  Horseshoe  Falls.  While  the  sheet 
of  water  flowing  over  the  American 
cataract  is  no  more  than  three  or  four 
feet  in  thickness  at  its  deepest  points, 
the  depth  of  water  near  the  center  of  the 
Horseshoe  Falls  is  known  to  be  at  least 
sixteen  feet,  because  a  vessel  of  that 
draught  went  over  them  some  years  ago. 
During  the  construction  of  the  intake 
works  of  one  of  the  great  power  plants  in 
Queen  Victoria  Park,  depths  of  water 
between  19  and  26  feet  were  found  at 
points  some  2,000  feet  above  the  Horse- 
shoe Falls  and  about  500  feet  from  the 
original  shore  line.  This  makes  it  prob- 
able that  there  is  a  depth  of  more  than 
16  feet  along  a  part  of  the  crest  of  these 
falls.  Even  with  a  depth  of  16  feet  at 
the  Horseshoe,  and  as  much  as  four  feet 
of  water  at  the  American  Falls,  the  shelf 
of  limestone  over  which  the  latter  flow 
must  be  some  18  feet  higher  than  the 
corresponding  shelf  between  Goat  Island 
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and  the  Canadian  bank.  The  lower  ele- 
vation of  the  Canadian  channel  continues 
up  stream,  past  the  head  of  Goat  Island 
and  the  first  line  of  breakers,  to  the 
smooth  water  above  the  rapids,  where 
the  normal  river  level  between  the  New 
York  and  Canadian  banks  is  about  557 
feet  above  tidewater.  A  little  above  the 
first  row  of  breakers,  on  a  line  crossing 
the  river  near  the  head  of  Goat  Island, 
and  some  500  to  600  feet  from  the  Cana- 
dian bank,  the  limestone  bed  of  the 
stream  is  13  to  16  feet  beneath  the  sur- 
face elevation  of  557  feet  just  named. 
On  this  same  line  the  depth  of  water 
just  above  the  entrance  to  the  American 


the  head  of  Goat  Island  ;  and  the  other 
part  should  extend  from  the  point  just 
named,  down  through  the  narrow  neck 
that  forms  the  upper  end  of  the  passage 
between  Goat  Island  and  the  New  York 
bank.  These  two  parts  of  the  deepened 
channel  would  meet  at  an  angle  of  per- 
haps 30  degrees.  Such  an  artificial 
channel  100  to  200  feet  in  width  and  of 
suitable  depth  would  carry  an  ample  sup- 
ply of  water  for  the  American  cataract 
as  long  as  there  was  any  considerable 
amount  going  over  the  Horseshoe  Falls, 
even  though  the  level  of  the  upper  Niag- 
ara river  were  so  reduced  that  the  natural 
channel  between  Goat    Island    and    the 


BED   OF   RIVER  ABOVE   HORSESHOE   FALLS. 
Laid  bare  through  construction  of  a  cofferdam. 


channel  is  probably  not  more  than  five 
to  six  feet.  From  the  surface  elevation 
of  about  557  feet,  the  river  falls  some  56 
feet  in  the  rapids  above  the  Horseshoe, 
and  about  50  feet  in  those  leading  to  the 
American  Falls.  Much  the  greater  part 
of  this  descent  between  Goat  Island  and 
the  New  York  bank,  occurs  along  the 
thousand  feet  of  channel  above  Bath 
Island ;  and  this  fact  makes  compara- 
tively simple  the  problem  of  excavation 
to  ensure  an  ample  volume  of  water  at 
the  cataract  below. 

Proposed  Line  of  Ne-w  Channel 

One  part  of  the  deepened  channel 
should  run  diagonally  out  into  the  river 
toward  the  international  boundary  line, 
from  a  point  several  hundred  feet  above 


New  York  bank  would  be  laid  bare  al)0ve 
Bath  Island. 

It  is  worth  noting,  not  only  that  no 
excavation  would  be  necessary  below 
Bath  Island,  but  also  that  the  greater 
elevation  by  probably  as  much  as  18 
feet  of  the  rocky  shelf  of  the  American 
above  that  of  the  Horseshoe  Falls  would 
not  prevent  the  delivery  of  an  ample  vol- 
ume of  water  over  the  former.  The 
reason  for  this  is  that  the  division  of 
water  for  the  two  cataracts  must  take 
place  above  the  head  of  Goat  Island, 
where  the  surface  elevation  of  the  river 
is  some  fifty  feet  higher  than  the  crests  of 
the  falls  and  after  this  division  has  been 
made,  the  relative  elevations  at  the  two 
falls  cannot  afifect  the  results.  The  flow 
of  water  to  the  American  Falls  is  now 
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throttled  by  the  high  ledge  of  rock  in  the 
river-bed  just  above  the  head  of  Goat 
[sland  and  in  the  upper  part  of  the  chan- 
nel between  that  island  and  the  New 
York  bank.  By  the  proposed  artificial 
channel,  this  barrier  of  rock  will  be 
pierced,  and  the  greatest  menace  to  the 
preservation  of  the  American  Falls  re- 
moved. With  the  upper  river  at  its 
present  height,  the  proposed  artificial 
channel,  after  its  completion,  would  be 
entirely  covered  with  water ;  but  when 
the  upper  river  had  been  lowered  several 
feet,  so  as  to  lay  bare  the  natural  channel 
between  the  head  of  Goat  Island  and 
the  New  York  bank,  the  artificial  chan- 
nel near  the  center  of  the  natural  one 
would  appear  as  a  w-ide  and  deep  canal 
running  full  of  water  for  the  supply  of 
the  falls  below.  A  little  above  Bath 
Island  this  canal  would  end,  and  its  water 
would  spread  out  for  its  plunge  over  the 
crest  of  the  American  Falls.. 

if  it  were  desired  to  maintain  the  pres- 
ent appearance  of  the  American  channel 
above  Bath  Island,  the  deep  canal-like 
cut  from  a  point  in  the  river-bed  near 
the  international  boundary  line  might 
terminate  just  above  Goat  Island ;  and 
then  the  natural  channel  might  be  deep- 


ened the  necessary  number  of  feet  over 
the  entire  width  of  its  upper  part.  From 
an  aesthetic  point  of  view,  this  is  no  doubt 
the  better  plan. 

There  can  hardly  be  a  question  that  the 
excavation  here  proposed  would  be  en- 
tirely effective  to  preserve  the  American 
Falls,  for  whatever  water  rights  may 
have  been  or  may  in  future  be  granted 
along  the  Niagara  river  by  New  York 
and  Ontario,  it  is  not  to  be  expected  that 
capital  would  be  invested  in  new  power 
plants  about  the  Falls  to  an  extent  that 
would  drain  most  of  the  water  out  of  the 
Canadian  channel,  as  this  would  destroy 
the  value  of  the  three  great  plants  in 
Queen  Victoria  Park.  As  long  as  there 
is  a  goodly  flow  of  water  down  the 
Canadian  channel,  the  proposed  excava- 
tion on  the  New  York  side  will  ensure 
the  preservation  of  the  American  Falls. 

It  may  be  objected  that  the  excavation 
of  the  upper  channel  to  the  American 
Falls  will  cost,  perhaps,  a  million  or  two 
of  dollars;  but  this  is  a  small  price  to 
pay  for  the  privilege  of  developing  a 
million  or  more  of  horse-power,  and  at 
the  same  time  preserv^ing  these  Falls  in 
their  original  condition.  In  fact,  for  the 
grant    of   a    single    location   and    water 
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Power  houses,  mills,  aad  factories  now  standing  along  the  lower  river  front. 


right  on  the  upper  shore  of  Prospect 
Park,  the  State  of  New  York  could  no 
doubt  obtain  an  annual  rental  that  would 
pay  the  entire  interest  on  the  investment 
necessary  to  make  the  proposed  excava- 
tion. 

Dry  Niagara 

That  destruction  of  the  American  Falls 
is  certain  to  follow  a  reduction  of  a  few 
feet  in  the  level  of  the  upper  Niagara 
river,  in  the  present  condition  of  the 
channel,  has  been  proved  by  the  actual 
happening  of  the  event.  In  the  winter 
of  1903-04,  an  ice-jam  in  Niagara  river 
so  reduced  its  level  that  the  flow  stop- 
ped over  the  American  Falls,  save  as  to 
a  small  stream  between  Prospect  Point 
and  the  first  projection  along  the  crest. 
On  February  14,  1896,  the  river  was  so 
low  that  no  water  passed  over  the  crest 
of  the  American  Falls  between  Goat 
Island  and  Luna  Island,  and  the  Cave 
of  the  Winds  was  laid  bare.  In  Novem- 
ber of  the  same  year,  the  limestone  bed  of 
the  river  over  a  wide  stretch  above  the 
Three  Sisters  Islands  and  adjoining  the 
head  of  Goat  Island,  was  exposed  to  view 
by  the  recession  of  the  waters  into  the 
Canadian  channel.     Because  of  an  ice- 


gorge  at  the  foot  of  Lake  Erie,  in  1848, 
the  American  Falls  came  temporarily  to 
an  end. 

It  is  time  for  instant  action.  Shall 
we  wait  until  the  sublimest  spectacle  in 
the  United  States  is  destroyed? 

The  Burton  Resolution 

In  this  connection,  important  legisla- 
tive action  has  been  inaugurated  in  Con- 
gress by  the  passage  through  the  House 
of  Representatives  of  a  joint  resolution 
looking  to  the  preservation  of  Niagara 
Falls,  introduced  by  Representative 
Theodore  E.  Burton,  of  Cleveland, 
Ohio,  chairman  of  the  House  Committee 
on  Rivers  and  Harbors,  and  now  (Feb. 
15)  pending  in  the  Senate.  It  will  be 
remembered  that  by  Act  of  Congress  of 
June  13,  1902,  an  International  Commis- 
sion was  created  to  arrange  with  the 
Dominion  of  Canada  the  method  of  con- 
trolling the  boundary  waters  connected 
with  the  Great  Lakes.  The  Commission 
includes  three  American  members  (two 
engineers  and  one  lawyer),  and  three 
members  appointed  by  Canada.  The 
Commissioners  have  been  considering  the 
problems  submitted  to  them  for  nearly  a 
year,  including  especially  the  diversion 
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of  the  water  for  power  plants,  the  exact 
boundary  hne  between  the  United  States 
and  Canada,  and  the  use  of  the  navi- 
gable channels  which  pass  from  one  side 
to  the  other  of  the  boundary  line.  They 
have  already  considered  the  diversion  of 
the  water  for  power  plants  in  Niagara 
river  at  the  Falls.  While  their  immediate 
jurisdiction  has  to  do  with  questions  of 
hydraulics  alone,  they  have  also  had 
under  consideration  the  danger  of  de- 
stroying the  artistic  beauty  of  the  cata- 
ract, and  it  is  believed  they  are  all  ready 
to  recommend  such  measures  as  will  put 
a  stop  to  further  desecration. 

Mr.  Burton's  resolution  calls  upon  the 
American  members  to  make  a  report  at 
an  early  day,  of  the  best  method  to  be 


employed  to  save  the  Falls  from  further 
depletion.  It  also  directs  them  to  use 
all  possible  efforts  with  the  Canadian 
members  to  preserve  them.  Of  course 
the  Congress  of  the  United  States  can 
direct  only  the  three  members  from  the 
United  States ;  but  it  is  thought  that  the 
Canadian  members  are  equally  favorable 
to  any  measures  required  for  the  accom- 
plishment of  the  desired  end.  Eminent 
lawyers  have  expressed  the  opinion  that 
the  best  method  to  preserve  Niagara 
Falls  from  further  injury  is  by  interna- 
tional treaty  between  Great  Britain 
(representing  Canada)  and  the  United 
States  ;  and  it  is  thought  that  this  reso- 
lution will  be  an  entering  wedge  to  se- 
cure such  a  treaty  or  agreement. 
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When  Life  or  Death  Hangs  on  a  Blood-Stain 

How  Science  Sometimes  Serves  the  Ends  of  Justice 


By  WILLIAM   FRANKLIN   WATSON 

Expert  in  Microscopy,  Furman  University,  Greenville,  S.  C. 


I 


X  cases  of  murder,  stains  supposed 
to  be  blood  are  sometimes  found  on 
the  clothing  or  belongings  of  sus- 
pected persons.  In  doubtful  cases 
of  this  kind,  the  fate  of  the  defendant 
usually  depends,  not  so  much  on  judge, 
jury,  or  eloquent  lawyers,  as  on  the  ob- 
servations of  a  man  who,  quietly  seated 
in  his  laboratory,  is  compelling  with  his 
microscope  the  invisible  to  become  vis- 
ible. 


OA 
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Fig.  I.     Human  Blood-Discs,  Largely  Magmi  ied. 
Red,  round,  and  not  nucleated. 

When  the  prisoner  claims  that  certain 
dark  red  stains  on  his  clothing  were 
caused  by  spatters  of  red  paint,  the  judge 
and  the  jury  and  the  lawyers  cannot 
prove  or  deny  the  statement.  They  may 
.say:  "It  looks  like  blood."  But  what 
do  vague  resemblances  amount  to,  since 
in  so  many  of  the  afifairs  of  life  "things 
are  not  what  they  seem?" 

A  human  life  hangs  in  the  balance. 
It  must  neither  be  sacrificed  by  vagu<- 
suspicions,  nor  saved  if  the  suspect  is 
guilty.  The  man  with  a  microscope  and 
a  laboratory  is  the  only  person  who  can 
settle  the  question,  and  he  can  settle  it 
beyond  the  shadow  of  a  doubt.  He  dis- 
solves a  particle  of  the  stain  in  a  drop 
of  liquid,  then  spreads  a  minute  fraction 
of  this  drop  on  a  little  slip  of  glass  three 
inches  long  and  an  inch  wide.     Next  he 


examines  it  with  the  microscope.  If  he 
sees  a  great  host  of  little  red  discs,  such 
as  appear  highly  magnified  in  Fig.  1,  he 
knows  that  the  stain  was  made  by  blood. 
But  suppose  the  stain  is  old  and  has 
been  exposed  to  the  weather  for  weeks 
or  months.  It  has  become  greatly 
changed.  It  can  be  dissolved  only  with 
difficulty;  and  the  little  blood-discs,  if 
jjresent,  may  be  shriveled,  distorted,  and 
l)roken  up.  until  it  is  impossible  to  de- 
termine whether  they  are  real  blood-discs 
or  particles  of  something  else.  When 
the  blood  has  reached  this  statd,  it  is  im- 
possible to  use  any  chemical  which  will 
restore  the  discs  to  their  original  condi- 
tion. Consequently,  it  is  frequently  im- 
possible to  identify  old  blood  by  means 
of  its  discs.  In  such  cases  the  investi- 
gator takes  a  particle  of  the  stain  on  a 
glass  slip,  and  dissolves  it  in  strong 
acetic  acid,  adds  a  minute  portion  of  com- 
mon salt,  and  heats  it  with  extreme  care. 
Great  skill  is  here  required  in  order  to 
heat  just  sufficiently  and  not  too  much. 
The  glass  slip  is  then  examined  with  the 
microscope;  and  if  a  great  number  of 
stick-like,    X-shaj^ed     (and    occasionally 
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Fig.  2.    Crystals  from  Human  Blood. 
Stick-like,  X-sliaped,  and  occasionally  star-shaped. 
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stellate)  crystals  appear,  tlie  stain  is 
known  to  be  blood.  Tbese  are  called 
"Teichmann's  crystals"  (from  the  dis- 
coverer). They  are  regarded  by  experts 
as  yielding  evidence  which  is  absolutely 
conclusive.  They  can  be  produced  by  no 
known  substance  excci)t  blood.  The  crys- 
tals shown  in  Fig.  2  were  made  from 
stains  found  on  the  belongings  of  a  man 
who  was  suspected  of  having  committed 
a  recent  murder  in  South  Carolina.  The 
original  i)hotograph  was  made  directly 
from  the  blood-crystals,  by  combining 
the  microscope  and  camera.    This  picture 


Fig.  3.     Single  Red  Blood-Disc  (Human). 
View  from  flat  side,  vastly  niaKnified. 

was  admitted  as  ])art  of  the  evidence  for 
the  Slate  in  the  trial  of  the  nmrdcrer. 

Another  important  method  for  the  de- 
tection of  blood  is  that  of  spectrum  an- 
alysis, which  depends  on  its  optical  char- 
acters and  requires  more  complicated  ap- 
paratus than  the  other  processes. 

The  fourth  test  which  may  be  applied 
to  blood  is  strictly  chemical.  A  small 
l^ortion  of  the  suspected  substance  is  i)ut 
on  clean,  white  paper,  and  is  moistened 
with  tincture  of  guaiacum.  A  drop  of 
hydrogen  peroxide  is  next  added,  when, 
the  paper  will  turn  to  a  beautiful  blue 
color,  if  the  substance  tested  is  blood.  A 
particle  of  blood  which  is  scarcely  visil)le 
to  the  naked  eye  may  be  detected  in  this 
way. 

The  human  l)l()()<l-(liscs,  which  are 
shown  highly  magnified,  in  the  first  pict- 
ure, arc  vcrv  small.    It  would  take  3,200 


Fig.  4. 


Human  Blood-Disc  Cut  Through  Center. 
Showing  appearance  of  cut  edge. 


of  them  placed  side  by  side  in  a  row,  to 
measure  one  inch  in  length.  Though 
very  minute,  they  are  so  numerous  that 
a  volume  of  blood  not  larger  than  the 
head  of  a  pin  is  believed  to  contain  five 
millions  of  them.  In  fact,  they  are  pres- 
ent in  the  blood  in  such  vast  numbers  that 
some  scientists  have  made  the  astonish- 
ing statement  that  if  all  the  blood-discs 
which  are  in  one  person  were  arranged 
side  by  side  in  a  continuous  line,  that 
line  would  be  long  enough  to  reach  four 
times  around  the  earth. 

Fig.  3  shows  a  single  red  blood-disc 
(human)  highly  magnified,  the  view  be- 
ing taken  from  the  flat  side.  Fig.  4 
shows  a  similar  blood-disc  which  has 
been  cut  through  the  center  to  show  its 
structure.  This  view  is  taken  from  the 
cut  edge.  Fig.  5  shows  an  oblique  view 
of  the  same  disc.  These  illustrations 
show  that  a  red  blood-disc  is  thickest 
near  the  edges,  and  thins  out  near  the 
middle,  where  the  two  concave  sides  ap- 
proach each  other.  The  surface  part  of 
a  blood-disc  appears  to  be  somewhat  firm, 
though  flexible  and  elastic ;  and  within 
it  is  a  fluid  which  contains  the  blood-col- 
oring matter. 

Without  discussinsr  the  differences  be- 


FiG.  5,     OuLiguE  View  of  Half  of  a  Blood-Disc 

(Human). 

N'astly  magnihec', 
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tween  blood  from  the  veins  and  that  from 
the  arteries,  and  the  differences  in  color 
as  affected  by  the  dift'erent  substances 
on  which  it  falls  and  dries,  it  may  be 
noted  that  in  general,  when  blood-stains 
are  fresh,  their  color  is  scarlet  and  they 
dissolve  readily  in  water.  As  the  stains 
get  older,  they  become  darker,  first 
changing  to  reddish  brown  and  later  to 
dark  brown.  They  also  become  less  and 
less  soluble  in  water.  Finally  they  be- 
come entirely  insoluble  in  water,  and 
chemicals  must  be  used  for  their  solu- 
tion.    From  these   facts   it  will  be  seen 


tests  give  exactly  the  same  results, 
whether  the  blood  is  that  of  a  man,  a 
bird,  or  a  reptile.  Many  suggestions  for 
dift"erentiation  along  this  line  have  been 
made,  which,  however,  would  not  stand 
the  test  of  practical  experiment  in  the 
laboratory  ;  many  fine  theories  have  been 
advanced,  only  to  be  overthrown.  So  it 
must  be  acknowdedged  that  up  to  the 
present  time  it  has  been  found  impossible 
by  any  other  process  or  instrument  to 
distinguish  human  blood-stains  from 
those  of  other  animals.  But  under  favor- 
able conditions,  when  the  blood  is  fresh, 


BLOOD   SPATTERS. 
In  both  cases,  drops  fell  long  distance,  striking  in  case  of  Fig.  6  at  right  angles,  and  in  case  of  Fig.  7  obliquely. 


that  the  analyst  can,  under  favorable  con- 
ditions, determine  the  age  of  blood-stains. 
He  cannot  be  exact  in  his  conclusions,  it 
is  true ;  but  he  can  say  whether  the  stain 
is  a  few  days  old,  a  few  weeks  old,  or  a 
year  old. 

By  the  examination  of  a  blood-spat- 
tered surface,  one  does  not  need  to  be  a 
Sherlock  Holmes  to  determine  pretty  ac- 
curately the  direction  of  fall  of  the  drops 
and  the  distance  from  which  they  came. 
Figs.  6  and  7  show  different  kinds  of 
spots  and  spatters  produced  by  blood 
drops  striking  a  svirface  at  different  an- 
gles. 

An  important  question  arises.  After 
determining  that  the  stain  is  blood,  can 
the  investigator  decide  whether  it  is  hu- 
man blood  or  the  blood  of  a  beast?  In 
deciding  this  question,  he  must  rely  en- 
tirely on  the  microscope.     All  chemical 


the  microscope  will  give  results  wliich 
are  satisfactory  and  reliable.  The  blood- 
discs  of  birds  and  reptiles  are  oval  and 
nucleated,  while  human  blood-discs  are 
circular  and  have  no  nucleus.  The  blood 
of  pigeons  and  frogs,  as  shown  in  Figs. 
8  and  9,  may  be  taken  as  types  of  blood 
of  birds  and  reptiles.  By  comparing  the 
discs  in  these  pictures,  with  the  human 
blood-discs  in  Fig.  1,  the  contrast  is 
readily  observed.  Therefore,  if  a  man 
who  is  arrested  for  murder  claims  that 
certain  stains  on  his  clothing  were  caused 
l)y  killing  a  chicken,  a  reptile,  or  a  fish, 
the  microscopist  can  easily  determine  the 
truth  or  falsity  of  the  statement. 

The  camel  and  llama  have  oval  blood- 
discs  like  those  of  birds  and  reptiles ;  but 
all  other  higher  animals  classed  as  mam- 
mals have  circular  blood-discs  closely  re- 
sembling those  of  human  blood.     In  fact, 
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Fig.  8.     Blood-Discs  ok  a  1'igkon. 
Oval  and  nucleated. 


Fig.  9.     Blood-Discs  of  a  Frog. 
Oval  and  nucleated. 


the  resemblance  is  so  close  that  the  only 
way  of  determining  the  difference  is  by 
measuring-  the  discs.  For  this  purpose, 
exceedingly  delicate  instruments  are  used 
in  connection  with  the  microscope.  The 
blood  of  sheep,  goats,  horses,  and  cattle 
has  discs  which  are  considerably  smaller 
than  those  of  human  blood.  But 
monkeys,  dogs,  rabbits,  and  guinea-pigs 
have  1)lood-discs  so  nearly  like  those  of 
man  that  it  appears  doubtful  if  it  is  pos- 


sible for  any  scientist  to  decide  positively 
between  them. 

It  has  also  been  found  impossible  to 
distinguish  the  blood  of  a  man  from  that 
of  a  woman  or  a  child,  or  the  blood  of  any 
one  person  from  that  of  another,  under 
any  ordinary  circumstances.  Notwith- 
standing the  limitations  mentioned,  the 
specialist  has,  in  very  many  cases,  ren- 
dered eminent  service  in  the  identifica- 
tion and  conviction  of  criminals. 


EFFICIENCY 

1^^  FFICIENCY   is   the    practical   underlying   principle   in 
~     the  work   of   technical  education.      In  no  other  walk 


^^ 


of  life  is  actual  efficiency  so  essential  as  in  engineer- 
G  ing.  In  other  lines  there  is  a  place  for  the  student, 
for  the  theorist,  for  him  who  would  turn  to  his  book  to 
gather  wisdom,  but  not  so  in  technical  work.  Here  there 
must  be  the  man  to  do  —  to  take  those  great  and  mighty 
forces  and  make  them  do  effective  work.  Unless  he  can  so 
stand  up  and  do  that,  the  engineer  cannot  succeed.-WlI.LIAM 
Barclay    Parsons. 


Ff>Vf  ^OLDltl^  i^ABC^  AKD  QVIUATR 


You  sit  comfortably  in  your  hotel 
at  Chamonix,  and  look  up  to- 
wards the  white,  stupendous 
summit  of  Mont  Blanc  towering 
in  awful  majesty  nearly  three  miles  into 
the  clouds.  With  the  naked  eye  you  see 
what  looks  like  a  colony  of  small,  black 
ants,  clinging'  precariously  to  the  side  of 
the  mountain  more  than  half-way  to  its 
invisible  top.  Looking  through  the  ho- 
tel telescope,  you  make  out  that  the  ants 
are  men,  traveling  in  regular  order  and 
at  surprising  speed  over  a  field  of  ap- 
parently freshly-fallen  snow. 

"It's  a  company  of  our 
Alpine  troops,"  explains 
your  French  landlord. 
"They  are  out  on  skees, 
manoeuvering  for  posi- 
tion. There  are  other 
companies  also  out  on 
the  mountains,  and  the 
game  is  to  see  which 
shall  get  command  of 
the  pass.  On  skees  and 
in  deep  snow,  they  can 
make  their  thirty  or 
forty  miles  a  day." 
Across   the   Alps,    on 


the  sO'Uthcrn  side,  the  Italian  Bcr- 
saglicri  are  cjuite  as  expert  as  their 
brethren  of  the  French  mountain 
troops.  They,  too,  are  given  weeks 
of  practice  marching  through  the 
snow-filled  mountain  passes,  making  fast 
time  on  their  skees  and  pulling  mountain 
rapid-fire  guns  up  to  heights  that  seem 
entirely  inaccessible.  But  French  and 
Italians  are  children  in  skee-running 
when  compared  with  the  Swiss  and  Nor- 
wegians, to  both  of  whom  the  long, 
slender,  w(wden  skees  are  familiar  from 
the  time  thev  are  al)le  to  walk. 
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In  Switzerland,  tlic 
playground  of  luirope, 
men,  women,  and  child- 
ren are  trained  in  the 
use  of  skees.  Classes 
are  organized  in  all  the 
schools,  and  none  but 
those  physically  unfit  are 
excused  from  attending 
them.  When,  on  the 
famovis  skeeing  course 
at  Grunewald,  or  the 
beautiful  slope  of  the 
stately  Jungfrau.  one 
sees  a  wSwiss  expert 
dashing  down  over  the 
icy  surface  at  the  rate  of 
fifty  miles  an  hour,  then  suddenly  leap- 
ing high  into  the  air  and  alighting  in 
safety  more  than  100  feet  away,  it  is 
easy  to  understand  the  fascination  of  the 
skees. 

In  Norway  practically  all  the  regular 
troops  are  trained  skee-runners,  and,  had 
not  the  recent  threatened  struggle  with 
Sweden  been  happily  averted,  the  world 
would  have  seen  the  advantage  to  an 
army  compaigning  in  a  mountainous  and 
snow-covered  count r\-. 

In  both  Norway  and  Sweden  the  mails 
are  carried  into  remote  and  dangerous 
parts  of  the  mountain  country  by  post- 


Temtokary  Altar,  Wh?:rf.  an  Alpine  Reciment  Worships. 


men  w'ho  travel  on  skees.  ( )ne  Norse 
postman  recently  made  a  record  of  sixty 
miles  in  a  single  day,  much  of  the  dis- 
tance over  a  terrain  where  a  single  slip 
meant  a  broken  leg.  at  the  least. 

In  both  the  Scandinavian  countries, 
great  national,  outdoor,  winter  fete  days 
are  celebrated,  with  skee-running  and 
jumping  as  their  chief  features.  On  the 
first  Sunday  in  February,  when  the  snow 
is  usually  in  its  best  condition,  an  annual 
"skee"  competition  is  held  at  Holmen- 
kolen,  near  Christiania,  Norw'ay,  and 
famous  races  are  held,  and  "jumps" 
made.     A  leap  of  200  feet  has  been  re- 
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corded.  At  Tlolmcnkolen.  on  fete  days, 
iK'i^inning'  before  dawn,  people  make 
their  way  from  the  city  and  all  the  sur- 
rounding districts  to  the  meeting-place ; 
and  at  one  o'clock,  the  time  for  the  leap- 
ing to  commence,  vast  crowds  congregate 
on  the  ice  and  surrounding  points,  from 
which  a  view  of  the  hill  can  be  obtained. 
The  scene  is  then  an  animated  one,  pict- 
uresque from  the  rime-coated  and  snow- 
laden  pines,  the  pure  white  snow,  and  the 
moving  mass  of  humanity ;  the  women 
folk  in  all  varieties  of  colored  head-gear, 
and  dresses  of  gaudy  tints ;  the  girls, 
who  wear  dark  flannel  dresses  cut  well 
above  the  ankle,  with  bright-colored 
waist-belts  and  scarlet,  knitted,  worsted 
caps  giving  color  to  the  frozen  landscape. 


The  long  Ijraids  of  golden  hair  mark 
their  northern  origin  ;  and  the  thick-soled 
shoes  and  broad-ribbed  stockings,  their 
ignorance  of  the  fashionable  shoemaker. 
The  running  track  lies  on  the  face  of 
a  hill  rising  from  a  frozen  lake  to  a 
height  of  nearly  160  feet.  The  length 
of  the  track,  on  the  slope,  is  190  yards  ; 
and  the  "hop"'  or  platform  from  which 
the  leap  is  taken,  is  located  about  two- 
thirds  of  the  way  down.  The  angle  of 
the  hill  above  the  "hop"  is  about  fifteen 
degrees,  and  that  of  the  lower  portion 
twenty-four  degrees ;  and  the  time  oc- 
cu])ied  in  descending  from  summit  to 
base,  when  the  snow  is  in  perfect  condi- 
tion, is  about  fifteen  seconds.  On  a  re- 
cent occasion  one  man,  a  noted  jumper, 
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Olaf  Tanclberg-,  made  a  grand  leap  of 
102  feet — the  longest  on  Holnienkolen 
track — but  fell.  The  best  ''standing- 
jump,"  by  which  is  meant  one  in  which 
the  man  keeps  his  feet  on  alighting,  and 
continues  to  the  end  without  falling,  was 
made  by  Leip  Berg,  who  covered  93  feet. 
On  such  a  day  the  falls,  as  might  be  ex- 
pected, were  numerous.  During  the  first 
run,  in  which  140  men  took  part,  only 
sixty-four  kept  their  feet  after  leaping. 
Of  recent  years,  skee-running  has  be- 
come popular  in  Canada  and  in  all  those 
parts  of  the  United  States  where  suffi- 
cient snow  falls.  As  a  sport,  it  is  fas- 
cinating    and     thrilling     beyond     most 


others.  During  the  last  winter  several 
competitions  were  held  in  the  Northwest, 
where  Swedish  and  Norwegian  settlers 
are  plentiful ;  and  a  large  league  of  skee- 
clubs  has  recently  been  organized,  with 
headquarters  in  Chicago,  111.  It,  in  turn, 
will  pay  allegiance  to  the  National  Skee 
Association,  which  has  been  in  existence 
for  some  years. 

Nansen,  in  his  "First  Crossing  of 
Greenland,"  describes  skees  as  "long, 
narrow  strips  of  wood — those  used  in 
Norway  being  from  three  to  four  inches 
in  breadth,  eight  feet,  more  or  less,  in 
length,  one  inch  in  thickness  at  the  cen- 
ter under  the  foot,  and  beveling  off  to 
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about  a  quarter  of  an  inch  at  either  end. 
In  front  they  are  curved  upwards,  and 
pointed ;  and  they  are  sometimes  a  Httle 
turned  up  at  the  back  end,  too." 

There  are  ahnost  as  many  kinds  and 
styles  of  skees  as  there  are  of  shoes.  A 
pair  for  children — four  feet  long — can 
be  bought  for  two  dollars.  Handsome 
skees  ten  feet  long,  with  grooved  palms, 
adjustable  straps,  and  rubber  foot-rest, 
will  cost  about  ten  dollars ;  and  fancy 
skees,  with  patent  foot-rests  and  horn  or 
sealskin  mountings,  twelve  to  fifteen  feet 
in  length,  cost  twelve  to  twenty  dollars  a 
pair.  The  latter  are  used  by  skee-cham- 
pions,  who  si)are  no  expense  to  secure  a 


real  or  fancied  improvement  in  their  run- 
ners. The  ten-foot  skee  at  ten  dollars  is 
the  most  serviceable  and  the  kind  most 
generally  worn. 

Wood  of  the  lightest  and  toughest  kind 
is  used  for  making  skees,  ash  and  pine 
or  oak  being  the  most  popular.  The  skee 
may  be  perfectly  smooth  and  plain,  or 
grooved  to  prevent  side-slipping.  If  the 
skee  is  intended  for  rough  usage,  it  will 
be  strengthened  by  plates  of  horn ;  but 
for  traveling  over  soft,  loose-packed 
snow,  sealskin  is  the  ideal  covering.  The 
feet  rest  upon  the  centers  of  the  skees, 
to  which  they  are  attached.  But  which- 
ever construction  is  adopted,  two  require- 
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Commanding  officer  reading  the  orders  of  the  day. 


nients  are  absolutely  imperative — first, 
that  the  heel  shall  move  freely  up  and 
(lown;  second,  that  it  shall  be  possible  to 
withdraw  the  foot  instantly.  Upon  the 
latter  condition  life  itself  may  depend. 


The  skee-runner  is  equipped  with  moc- 
casins of  soft  leather,  and  with  a  \ouij; 
pole  having  a  wide  leather  washer  a  short 
distance  above  the  lower  end.  to  prevent 
it  from  sinking  too  deep  into  the  snow. 


When  Three's  Company 


HE  wind  howls  "round  the  house; 

^/e  hear  it  sivell  and  die, 

^Ve  three,  shut  in  together. 

Fearing  nor  ■wind  nor  weather. 

Just  you  and  Love  and  I. 


Life's  bitter  storms  assail. 

The  winds  of  Fate  blow  free, 
xVe  closer  draw  together. 
And  there  s  nor  ■wind  nor  weather 

For  you  and  Love  and  me.  — - 

— Paulink  Pakklr  (^akroli,  in  Amcn'can  Magazine. 
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Alice  and  the  Alternating  Current 

Professor's  Pretty  Young  Wife  Gets  the  Latest  Information  About  Electricity 
As  Applied  to  Railroad  Service. 


By   GEORGE   C.    HAWKINS 

That  electricity  luill  he  used  genefa//y  on  our  main  raihinry  terminals,  and  ultimately  on  our 
main  through  lines,  for  passenger  and  freight  service,  I  am  convinced ;  but  I  do  not  expect  that 
the  change  from  steam  to  electricity  will  be  made  for  ecojiomic  reasons,  or  that  it  will  be  made 
voluntarily  by  the  railroads.  — B ION  f.  ARNOLD,  Past  President  American  Institute  of  Elec- 
trical Enffijieers. 

For  ati  interview  with  Mr.  .1  mold  on  this  subject,  sec  page  J95. 
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()IIX,"  said  ilic  Professor's  pretty 
}()Uiig-  wife,  "the  papers  are  all 
tellin<^  al»)ut  some  new  electric 
invention  that's  goiifj::^  to  haul  all 
our  railroad  trains.  I  wish  you'd  e.x])lain 
it  to  me.  1  think  it's  a  wife's  duty  to 
understand  her  husband's  work,  don't 
you  ?" 

The  Professor  looked  about  him  vainly 
for  some  way  of  escape.  Then  he  cleared 
his  throat  desperately. 

"I  suppose,"  he  said,  "that  \-ou  refer 
to  the  commutator-type,  sing^le-phase,  al- 
ternatini.;-current  electric  motor."- 

I  got  in  just  in  time  to  catch  my  sister 


Alice — the  Professor's  wife — as  she  tij)- 
])e(l  over  backward  off  her  chair.  John — 
the  Professor — was  at  her  side  almost  as 
soon  as  I. 

"What  have  you  done  to  her?"  I  de- 
manded. 

"Nothing  at  all,"  stammered  the 
frightened  man.  "I  was  just  starting  to 
tell  her  about  the  commutator-type,  sin- 
gle-phase, alternating-current  motor — 
that's  all." 

"Well,  no  wonder  she  fainted,"  I  .said, 
with  a  smile  of  relief.  "You  shouldn't 
be  so  brutal." 

The     Professor    looked    at    me    with 
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pained  eyes  that  did  not  at  all  compre- 
hend. Just  then  Alice  recovered  con- 
sciousness ag^ain. 

■•John,"  she  whispered,  faintly.  The 
Professor  crept  noiselessly  near,  and  ix-nt 
over  her. 


treated  like  a  hahy  and  ha-e  everything 
translated  into  words  of  one  syllable  for 
me."" 

"That's  all  right.  Sis,"  I  said,  with  an 
insolent  look  at  the  Professor— he  needs 
a  takinu'  down  occasionally.     "But  you 
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"What  was  that  you  said.  John?'"  .she 

gasped. 

"The   commutator-type,    single-phase 
—he  began,  but  I  interrupted  him,  sav- 

agely. 

"Not  another  word,  I  commanded. 
"Alice,"  I  went  on  to  my  sister,  "when 
you  are  strong  enough  to  listen.  Pll  tell 
you  all  about  it  myself." 

Is  a  Wife's  Duty 

"But  don't  you  think."  said  Alice,  "that 
a  wife  ought  to  be  able  to  fully  understand 
her  husband's  work?     I  don't  like  to  be 


see.  in  this  case,  the  husband  don't  under- 
stand very  much  about  it  himself." 

"ITe  does,  too,"  Alice  burst  out.  indig- 
nantl}-.  "John  is  one  of  the  leading  elec- 
trical' engineers  of  the  United  States. 
You  can  just  look  in  'Who's  Who.'  " 

"O  yes,"  I  answered,  patiently.  "He 
knows' as  much  as  any  of  them,  I  know 
that.  But  there  isn't  a  single  one  of  all 
these  wnse  men  who  even  knows  what 
electricity  is.  And  they  arc  all  in  a  con- 
spiracy to  hide  their  ignorance  by  using  a 
lot  of  big,  high-powered  four-syllabled 
words  in  talking  about  it." 
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The  Professor  started  to  say  some- 
thing about  scientific  accuracy,  but  I  shut 
him  off  quickly. 

»  "Come  on,  both  of  you,"  I  said,  "and 
take  a  ride  with  me  on  the  long-distance 
trolley.  The  way  to  really  understand  a 
thing-  is  to  go  and  look  at  it.  And  besides, 
Alice,  the  fresh  air  will  do  you  good." 

As  soon  as  we  passed  the  city  limits, 
the  car  struck  up  a  forty-mile  gait,  and 
we  began  to  rush  through  the  flat,  green, 
farming  country  with  the  speed  of  a  rail- 
road train. 

"Look  at  the  funny  way  they  have  of 
propping  up  the  trolley  poles,"  said  Sister 
Alice,  as  we  sped  along.  It  was  plain 
she  was  determined  to  show  her- 
self very  observing. 

"She  evidently  alludes  to  the  in- 
sulated guy-wires,"  said  the  Profes- 
sor to  me.  Alice  looked  a  trifle  hurt. 

"That  wire  doesn't  exactiy  pro]) 
the  pole  up,  dear,"  explained  I, 
"though  if  it  wasn't  for  the  wire 
the  pole  might  easily  be  lilown 
down.  Do  you  see  how  the  wire  is 
])atched  together,  with  a  long  piece 
of  wood  between  its  two  ends  ?" 

"Why,  yes,"  she  answered, 
brightly.  "I  wonder  why  they 
don't  use  wire  all  the  way  up,  in- 
stead of  putting  in  a  piece  of  wood 
that  way?" 

"That  piece  of  wood  has  saved 
the  life  of  many  a  cow,"  I  declared, 
and  saw  at  once  that  Alice  thought 


I  was  laughing  at  her. 
"If  it  was  all  wire,  you 
see,  the  current  might 
run  down — in  case  of  an 
accident  to  the  trans- 
mission wires — and  kill 
any  animal  that  touched 
it.  The  wood  acts  as  an 
insulator  and  makes  the 
current  stay  up  above  on 
the  wires  intended  for 
it." 

"Dear  me!"  Alice 
broke  out  again  a  few 
minutes  later,  "if  they 
haven't  got  two  trolley 
wires  on  this  queer 
road !" 

"That  s  y  s  t  e  m  of 
wiring,"  said  the  Professor,  with  an  evi- 
dent effort  to  be  simple  and  easily  un- 
derstood, "serves  a  purely  mechanical 
purpose 
whatsoever." 

"He's  right — as  always,  Alice,"  I  put 
in.  "On  a  single-track  road  like  this  they 
use  two  smaller  trolley  wires,  instead  of 
one  big  one,  so  that  wdien  two  cars  meet 
and  pass,  each  of  them  can  use  one  of  the 
trolley  wires,  and  it  isn't  necessary  to 
put  up  a  lot  of  expensive  overhead 
switches  and  other  contraptions  at  the 
turn-outs.  All  the  cars  running  West 
use  the  North  wire,  and  coming  East 
they  use  the  South  wire,  as  you  will  see 
if  you  keep  your  eyes  open. 


It  has  no  electrical  significance 
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Alice  is  Observing 

''\\'hat  are  those  little  two-storied  brick 
houses  built  alongside  the  track  every 
few  miles?"  asked  Alice  presently. 

"Rotary  converter  substations."  burst 
out  the  Professor,  before  I  could  get  in 
a  word. 

"Never  mind.  .Sis,  what  they  are,  just 
now."  I  said.  "Look  at  the  next  one  we 
run  by,  and  you'll  see  a  couple  of  work- 
men about  and  a  lot  of  expensive  machin- 
ery inside.    Up  to  this  time,  trolley  com- 


stream  of  water  running  straight  along 
through  a  pipe,  you"ll  get  a  conception  of 
what  the  direct  current  is  like." 

"\'ery  unscientific,"  growled  the  Pro- 
fessor under  his  breath. 

"And  then,"  I_went  on,  without  notic- 
ing him,  "if  you'll  picture  the  same 
stream  of  water  running  to  the  end  of  the 
pipe  and  then  turning  round  and  running- 
back  again — making  the  round  trip  about 
twenty-five  times  a  second — you'll  have 
an  idea  of  the  alternating  current." 
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panics  have  had  to  build  one  of  these 
houses  every  few  miles  along  their 
tracks.  And  it  costs  a  lot  of  money  to 
pay  the  wages  of  the  men  and  keep  the 
expensive  machinery  running  properly. 
Now  the  big  electric  companies  have  in- 
vented a  new  way  of  hitching  up  light- 
ning to  street-cars,  which  does  away 
with  the  necessity  of  building  these  little 
houses  and  hiring  all  these  men.  That's 
the  chief  reason  why  the  newspapers  say 
the  steam  locomotive  is  going  to  be 
knocked  out." 

*  *  *  *  *  :!:  * 

"Electric  current,  my  dear,"  the  Pro- 
fessor began,  in  a  most  patronizing  way, 
"is  of  two  kinds — direct  and  alternating." 

I  hastened  to  interrupt  before  he  un- 
leashed any  more  knowledge. 

"Yes,"   i   said.     "If  you'll   imagine   a 


"Perfectlv  absurtl  and  inaccurate!" 
sneered  the  wise  man. 

"The  direct  current  is  electricity 
tamed,  so  to  speak,  easily  handled  in  cap- 
tivity, broken  to  eat  out  of  the  hantl."  I 
said.  "The  alternating  current  is  a  fast 
and  dangerous  young  man,  almost  ready 
to  follow  the  example  of  its  wricked  step- 
father, the  flash  of  lightning." 

Professor  Shov/s  Contempt 

A  sniff  of  contempt  from  the  Profes- 
sor. "You  might  at  least."  he  said,  "point 
out  the  fundamental  difference  between 
the  two  kinds  of  current  as  ordinarily 
used.  The  direct  current,  for  example, 
has  large  strength  and  low  voltage.  The 
alternating ." 

It  was  cruel,  but  I  felt  it  my  duty  to 
stop  him  before  he  got  wading  over  his 
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knees  in  the  c[nicksan(ls  of  professional 
verbiage. 

"Exactly,"  I  broke  in.  "I  was  just 
about  to  explain.  Think  about  that 
water  pipe  again,  Alice,  and  picture  a 
large  flow  of  water  being  forced  under 
low  pressure  through  a  pipe  of  large  di- 
ameter. That's  the  direct  current.  Now 
imagine  a  small  flow  of  water  being 
forced,  under  high  pressure,  through  a 
pipe  of  small  diameter.  That's  the  al- 
ternating current." 

"Misleading!"  snorted  the  Professor. 
"Utterly  unscientific!" 

"Well,  Sis,"  I  went  on,  "this  trolley 
car  and  almost  all  the  trolley  cars  in  the 
world  are  now  run  by  motors  that  will 
take  only  the  direct  current.  The  direct 
current — that's  the  big  stream,  you  re- 
member, running  under  low  pressure 
through  the  large  pipe — has  to  have  a 
big,  fat,  copper  cable  to  travel  over. 
Copper  is  expensive.  And,  worse  than 
that,  the  large  direct  current  has  a 
way  of  wasting  its  strength  by  heat- 
ing up  the  copper  cable  it  travels 
over;  so  that,  at  the  end  of  a  fifty-mile 
cable,  for  instance,  there  wouldn't  be 
much  power  left.  So  the  direct  current 
isn't  any  good  at  all  when  }ou  want  to 
haul  a  trolley  car  a  long  way  from  the 
power  houses. 

What  is  Alternating  Current? 

The  Professor  looked  at  me,  pityingly. 

"The  alternating  current,  on  the  other 
hand — the  little  stream  running  back  and 
forth  under  high  pressure — will  go  whiz- 
zing out  as  far  as  you  please  over  a  little, 
cheap,  copper  wire;  and  it  feels  just  as 
strong,  thank  you,  at  the  end  of  a  fifty- 
mile  run  as  when  it  started  out." 

"That's  three-phase  alternating  current 
wiring  up  there  now,"  the  Professor 
threw  in,  pointing  up  to  the  three  little 
copper  wires  that  ran  along  the  side  of 
the  track  we  were  traveling  over. 

"O  dear!"  Sister  Alice  said,  almost 
pettishly,  "What  on  earth  do  you  mean 
by  'three  phase'?  And  why  do  they  use 
three  wires,  anyhow  ?" 

The  Professor  barely  suppressed  a 
scornful  laugh,  ?nd  1  was  glad  to  see  that 
his  wife  glanced  at  him  sharply. 

"lie  does  talk  like  a  twelve-volume 
encyclopedia,"  I  said,  emphatically,  "but 


he  can't  help  it.  Three  wires  are  used 
because  they  are  necessary  to  carry  three- 
phase  current,  and  that  current  is  used 
because  the  machinery  required  to  handle 
it  is  simpler  and  less  costly  than  that  re- 
quired by  other  kinds  of  current.  A 
three-phase  current  is  simply  three  single 
currents,  each  starting  from  the  power- 
house an  instant  later  than  the  one  be- 
fore it. 

"You  know,  Alice,  every  electric  cur- 
rent must  have  a  complete  circle  or  cir- 
cuit to  travel  over.  It  goes  out  on  one 
path  and  comes  home  on  another.  If 
there's  a  break  anywhere  it  won't  go  at 
all.  Now,  for  a  single-phase  current  you 
must  have  two  wires.  No.  1  and  No.  2. 
On  the  first  it  runs  out ;  on  the  second  it 
comes  back  home.  Now,  by  adding  wire 
No.  3  you  can  supply  paths  for  three  cur- 
rents. One  will  travel  out  on  No.  1  and 
home  on  No.  2 ;  a  second  out  on  Xo.  2 
and  home  on  number  3;  and  a  third  out 
on  No.  3  and  home  on  No.  1." 


Rotary  Convkktkk  Station  at  Rkedvillk,  Indiana. 

Poor  sister  Alice  looked  sadly  inizzled 
and  1  hastened  to  make  her  forget  her 
troubles. 

"I  just  told  you  they  couldn't  carry  the 
direct  current  very  far  because  it  loses 
its  strength  ;  so  it  has  always  been  neces- 
sary to  use  the  alternating  current  on 
the  transmission  wires  of  long-dis- 
tance   trolley    lines.     So    [ohn     is    right 
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when  he  says  those  tliree  wires  up 
there  carry  alternating^  current.  And  I 
was  right,  too,  when  1  said  the  motor  on 
this  car  can  use  only  direct  current. 
That's  where  the  little  brick  houses  along 
the  track  come  in.  Watch  now,  and  you'll 
see  those  three  little  wires  run  down  and 
into  each  of  the  little  houses.'' 

Rotary  Converter  Substations 

"They  are  rotary  converter  substa- 
tions," the  Professor  repeated,  firmly. 

"Yes,"  I  said,  "that's  their  official  title. 
It's  their  business  to  take  hold  of  the 
alternating  current,  straighten  it  out, 
make  it  run  in  only  one  direction,  and  de- 
liver it  onto  the  trolley  wires  as  nice, 
gentle,  direct  current,  which  the  car 
motors  can  easily  handle." 

"But  how  do  they  change  the  current 
in  that  way?"  asked  Alice.  "What  hap- 
])ens  to  the  electricity,  anyway?" 

"One  way  to  change  it  is  to  make  the 
alternating  current  from  the  three  little 
wires  turn  a  motor  and  make  the  motor, 
in  its  turn,  drive  a  machine  wdiich  will 
generate  direct  current.  lUit  in  the  ro- 
tary converter  they  have  combined  the 
two  machines  and  the  current  that  flows 
in  as  alternating  comes  out  as  direct,  in 
something  the  same  way  as  apples  drop- 
ping into  the  top  of  a  mill,  run  out  as 
cider  at  the  bottom." 

"You  see,  Alice,"  I  went  on,  "they 
have  to  use  alternating  current  at  high 
pressure  to  bring  electricity  a  long  way 
from  the  ])owcr  house ;  and  then  they 
have  to  reduce  its  pressure  and  change  it 


into  direct  current  so  that  the  motors  on 
the  cars  can  handle  it.  I  hope  that's 
plain." 

"Yes,"  said  the  poor  girl,  but  I  fancied 
I  still  saw  a  puzzled  look  in  her  blue 
eyes.  "It  is  dreadfully — interesting," 
she  concluded  lamely.  I  think  "compli- 
cated" was  what  she  really  meant. 

"The  new  invention,"  I  went  on,  "is  a 
motor  which  uses  the  alternating  current 
directly,  and  so  makes  it  no  longer  neces- 
sary to  have  all  these  brick  converter 
houses  and  the  workmen  to  attend  them. 
That  cuts  off  a  great  expense." 

"I  think,"  said  the  Professor,  loftily, 
"you  would  better  say  something  about 
the  transformer  substations  which  it  is 
still  necessary  to  use." 

Taking  Off  Pressure 

"Well,  Alice,"  I  continued,  "the 
higher  pressure  "you  put  on  the  alternat- 
ing current — the  small  stream  running 
through  a  little  pipe — the  less  power  is 
lost  on  a  long  journey.  So,  the  current 
on  the  wires  leaves  the  power  house  at 
a  much  higher  pressure  than  that  at 
which  the  new  alternating-current  motors 
can  use  it.  Thus,  under  the  new  ar- 
rangement, the  current  from  the  three 
little  wires  is  run  into  machines  w^hich 
reduce  the  pressure  and  which  deliver 
the  current  to  the  trolley  wire  at  the 
proper  pressure.  Electricians  call  this 
reducing  the  pressure  "stepping  down" 
the  voltage.  By  the  use  of  the  proper 
"transformers,"  the  pressure  of  a  current 
can  be  "stepped"  either  down  or  up. 
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"I'm  afraid  that  isn't  very  clear," 
said  Alice,  pensively.  Then  she  went  on, 
with  that  irresistible  smile  of  hers:  "But, 
perhaps  you'd  better  not  try  to  explain 
it  to  such  a  stupid  as  I  am." 

*'0,  my  dear,"  I  reassured  her,  "the 
machine  that  does  the  'stepping  up'  and 
'stepping  down'  is  really  about  the  sim- 
plest thing  in  the  whole  business.  Just 
imagine  a  square  iron  picture  frame. 
Wrap  some  copper  wire  one  hundred 
times  around  one  side  of  the  frame,  just 
as  you'd  wrap  string  around  a  stick. 
Then  wrap  copper  wire  of  ten  times  the 
area  ten  times  around  the  opposite  side 
of  the  frame  and  you've  got  one  of  John's 
static  transformers  'all  ready  to  do  busi- 
ness.' " 

"Is  that  all?"  Alice  broke  out. 

"Yes.  All  you've  got  to  do  is  to  hitch 
up  the  ends  of  the  wire  that's  wound  one 
hundred  times  around  the  frame  to  the 
three  high-pressure  wires,  carrying  cur- 
rent at,  say,  11,000  volts  pressure,  and 
\ou'll  get  ten  times  as  much  current  at 
1,100  volts  off  the  opposite  wire,  which  is 
wrapped  ten  times  around  the  frame. 
That's  'stepping  down'  the  current.  If 
you  want  to  'step  up,'  simply  hitch  the 
three  wires  to  the  wire  that  has  ten  wraps, 
and  you'll  get  one-tenth  the  current  with 
ten  times  the  pressure  ofif  the  other.*' 

Professor  Uses  Some  Language 

"The    transformer   substations,    which 


it  is  necessary  to  use  with  the  alternating 
current,  are  comparatively  cheap  and  cost 
almost  nothing  for  attendance;  while 
each  rotary  converter  had  to  have  a 
couple  of  well-paid  workmen  in  almost 
constant  attendance.  That's  where  the 
big  saving  comes  in." 

All  about  the  Starting  Torque 

"If," -said  the  Professor,  "I  were  at- 
tempting to  explain  the  advantages  of 
the  new  commutator-type,  single-phase 
motor,  I  should  certainly  be  careful  to 
point  out  that  its  starting  torque  is 
equally  as  large  as  that  of  the  direct- 
series  motor,  while,  so  far  as  speed  regu- 
lation is  concerned,  it  is  far  in  advance 
of  its  older  rival." 

I  looked  at  Alice  w^ith  a  grin  on  my 
face,  but  her  eyes  were  fixed  on  the 
Professor.  The  look  in  them  said  as 
plainly  as  words :  "What  a  marvelous 
man  he  is !" 

"Please  forget  it.  Sis."  I  said,  "and 
listen  to  me  while  I  tell  you  what  the 
wisdom-clogged  John  thinks  he  is  saying. 
There's  the  'starting  torque,'  for  instance. 
Suppose  two  men  are  trying  to  lift  a 
heavy  weight.  A  big,  brawny,  strong 
man  takes  hold  of  the  weight ;  and  by  a 
slow,  gradually-increasing  effort  he  easily 
lifts  it  You  might  say  that  his  starting 
torque  was  large." 

"Pooh!"  snorted  the  Professor. 

"While,   if  a   little,   nervous  man — no 
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matter  liow  strong" — took  liold  of  tlie 
weight  witli  a  sudden  jerk,  or  a  series 
of  them,  he'd  have  difficulty  in  making  it 
budge.  His  "starting  torque"  would  be 
small. 

"The  starting  torque  of  a  car  motor 
is  the  power  it  has  of  taking  hold  of  a 
heavy  load  and  starting  off  with  it  easily 
and  without  jerking.  The  direct-current 
motor  now  in  use  and  the  new  alternat- 


OvERHKAD  Construction  on  the  Obekammergau  Alter- 
nating-Current Railroad. 


ing-currcnt  motor  both  have  large  start- 
ing torques." 

"And  what."  asked  Alice,  with  a  fine 
show  of  interest,  "do  you  mean  by  vari- 
able speed?" 

"Part  of  the  time  your  horse  walks, 
part  of  the  time  he  trots,  and  occasionallv 
he  gallops.  He  is,  so  to  speak,  a  three- 
speed  motor.  Now,  in  the  direct-current 
motor  equipment  ordinarily  used  there 
are  only  two  economical  running  points 
— one  full  .speed,  and  the  other  half- 
speed.  In  between  a  dead  stop  and  half- 
speed  you  are  taking  about  as  much 
power  off  the  trolley  as  when  you  reach 
half-speed,  but  a  good  deal  of  itis  wasted 
by  being  run  through  a  resistance  coil, 
which  is  simply  heated  up  by  the  extra 
power.  After  you  pass  half- .speed,  vou 
take  enough  power  off  the  trollev  to  run 


you  at  full  Sliced,  and  simply  waste  the 
power  which  is  not  needed  to  make  the 
speed  you  are  running  at. 

New  Single-Phase  Motors 

"With  the  new  single-phase  motor  in 
use,  you  take  only  just  so  much  pow^r 
off  the  trolley  as  is  actually  needed  and 
used  up  in  running  the  car ;  none  of  it  is 
wasted.     See?" 

"Well,"  said  Sister  Alice,  doubtfully, 
"I — guess — so." 

"Then,"  said  the  Professor,  beamingly, 
"with  the  alternating  current  in  use, 
there  is  no  danger  of  electrolysis." 

Alice  started  up,  and  looked  out  of  the 
car  window  apprehensively.  "Is  there 
now?"  she  asked. 

"Not  to  us,"  I  answered.  "But  there's 
no  telling  wdiat  damage  electrolysis  may 
be  doing  to  gas  and  water  pipes  under 
the  ground,  and  even  to  the  steel  skele- 
tons of  the  sky-scrapers  in  big  cities." 

"What  is  it,  anyhow?"  asked  Alice. 

"Well,  you  see,  the  electric  current  is 
something  like  a  small  boy.  It  travels 
out  from  the  powder  house  on  the  trolley 
wire  and  is  supposed  to  come  back  home 
again  on  the  rails.  But  sometimes  it  runs 
away  from  the  rails,  and  goes  rambling 
off  along  the  water  pipes  and  other  iron 
and  steel  pathways.  Under  certain  con- 
ditions it  takes  atoms  of  iron  away  with 
it  from  the  pipes  and  girders  it  visits, 
and  leaves  them  somewhere  else  along 
the  way.  And  so,  in  course  of  time,  pipes 
or  girders  may  be  greatly  weakened — 
even  entirely  ruined." 

Is  the  House  in  Danger? 

"Goodness,"  said  Sister  Alice,  "our 
house  has  a  steel  frame.  I  wonder  if  it's 
in  any  danger  of  falling  down." 
The  Professor  smiled  pityingly, 
"Now,  with  the  alternating  current, 
there  is  no  such  danger.  The  current 
runs  away  from  home  just  the  same, 
and  sometimes  picks  up  atoms  of  iron 
and  steel  that  don't  belong  to  it;  but, 
you  remember,  the  alternating  keeps 
traveling  backward  and  forward  along 
the  same  path.  So,  when  some  of  the 
runaway  current  gets  back  home  with 
stolen  iron  in  its  possession,  its  mother 
says:    'Now,  Johnny,  you've  been  taking 
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what  don't  belong  to  you.  Run  right 
straight  back,  and  put  that  iron  where 
you  got  it."  " 

The  Professor  groaned,  as  if  he  were 
suffering  awful  agony. 

"What's  the  matter.  John,  dear?" 
Alice  asked  in  wifely  alarm. 

''How  long  is  this  fool  brother  of 
vours  going  to  keep  up  this  idiocy?"  he 
demanded. 

"F-r-free-port-t !''      yelled      the      con- 


ductor, sticking  his  head  into  the  door. 
"Far'sw'go!     AH  out!" 

'"Well,  Alice,"  I  said,  "I  hope  you've 
enjoyed  the  trip." 

"O,  very  much  !"  she  answered.  Then, 
as  we  walked  along,  she  turned  to  her 
husband.  "John,"  she  said,  "I've  got  a 
sort  of  headache.  Let's  go  and  eat 
some  ice-cream.  I  don't  know  when  I've 
learned  so  much  as  I  have  this  after- 
noon." 


Blessed— then  Cursed— by  Water 

How   the   Colorado    River    Brought   Prosperity   and.  Later.  Partial  Ruin  to   the 

Weird  Salton  Desert 


By   EDGAR   F.   HOWE 


IN  one  respect  it  is  unfortunate  that 
the  wild,  parched,  barren  wilder- 
ness in  southeastern  California, 
variously  known  as  the  Colorado 
Desert,  Salton  Sink,  and  the  Imperial 
and  Coachella  valleys,  is  being  populated 
and  is  becoming  green  with  the  verdure 
of  a  thousand  farms.  Time  was,  but  a 
few  years  ago,  when  every  writer  of 
weird  fiction  in  the  far  Southwest  felt 
licensed  to  locate  here  the  scene  of  his 
most  picturesque  fabrications. 


Here  it  was,  on  the  lower  Colorado 
river,  that  "Captain  Smith"  found  the 
lame  turtle,  and  so  won  its  gratitude  by 
healing  it  that  it  returned  in  later  years 
and  offered  its  services  as  an  animated 
ferrv  when  the  Captain  was  on  an  island 
threatened  with  a  rising  flood. 

On  yonder  mesa,  sloping  upward  from 
Volcano  Springs,  is  the  "invisible  city," 
where  the  clangor  of  street-car  bells  and 
all  the  hubbub  of  a  metropolis  can  be 
heard,  but  where  only  the  gravelly  soil, 
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COLORADO   RIVER   NEAR   WHERE    IT   EMERGES   FROM    ITS    LAST   CANYON. 


the    dreary   mountains,    and     the     scant, 
dwarfed  vegetation  can  be  seen. 

Near  Superstition  mountains  is  the 
spring  of  natural  gin,  where  the  coyote, 
the  gray  wolf,  the  fox,  and  the  wild  fowl 
are  on  perpetual  debauch ;  and  near  by  is 
the  hill  from  which  flows  natural  ink. 
In  the  same  vicinity  is  the  mine  of  crys- 
tals  which   make  perfect  pens,  and   the 


deposit  of  asbestos  where  one  can  tear 
off  sheets  of  blotting  paper  ready  made. 
It  w^as  in  the  Superstition  mountains 
that  Otto  Schmidt  found  the  invisible 
serpents  with  glass  cups  on  the  tails  that 
revolved  and  produced  beautiful  music. 
It  was  in  this  desert,  too,  that  an  in- 
genious Yankee  found  a  group  of  cam- 
els, abandoned  in  early  davs  bv  the  Army, 


CAMP   OF  GOVERNMENT   RECLAMATION    SERVICE,   WITH    DIAMOND   DRILL. 
View  taken  near  dam  site  on  Colorado  River,  in  vicinity  of  Bull's  Head,  Arizen^, 
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and,  by  syphoning  the  water  from  their 
sacks,  was  able  to  irrigate  a  farm,  while 
the  animals  plied  back  and  forth  between 
the  river  and  the  farm,  ever  keeping  up 
the  water  supply. 

Wonderland  of  the  Colorado 

Now  that  about  8, COO  persons  reside 
on  the  desert,  no  one  can  build  an  artistic 
lie  and  connect  it  with  this  country  with- 
out the  same  danger  of  exposure  he 
would  meet  elsewhere,  and  consequently 
literature  must  forever  be  deprived  of 
further  developments  along  this  line. 

But  though  losing  in  this  way,  pos- 
sibly we  may  gain  something  more  valu- 
able by  seeking  after 
truth,  for  there  is  no 
region  where  the  cre- 
ative factors  of  nature 
have  worked  more  mar- 
velous results,  and  no 
land  where  they  have 
left  a  more  legible  rec- 
ord of  their  procedure. 
These  transcripts  of  na- 
ture's message  are  really 
more  than  any  fa.ncy  of 
fiction  could  be,  even  if 
it  was  made  true. 

The     Colorado     Des- 
ert    is     not     rightfully 


a  marvel  simply  because  it  is  265  feet 
below  the  level  of  the  ocean  at  the  wesf 
point.  The  whole  Christian  world  has 
been  familiar  with  the  Dead  Sea  of  Pal- 
estine for  centuries,  but  there  is  not  one 
person  in  a  thousand  who  knows  it  is 
1,292  feet  below  the  level  of  the  sea.  Nor 
are  these  the  only  two  points  where 
great  depressions  exist ;  but  because  peo- 
ple are  not  familiar  with  them,  these 
spots  seem  unaccountable. 

The  Gulf  of  California  is  a  narrow 
arm  of  the  Pacific  in  the  neighborhood  of 
1,000  miles  long.  It  cuts  off  from  the 
mainland  that  Mexican  possession  known 
as  Baja  (or  Lower)   California. 

Formerlv    the    Colorado    river    fiowed 


Plowing  Up  Salt  at  Lowest  Level  of  Salton  Sink. 
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into  tlie  (lulf  on  the  east  side  at  a  ])oint 
about  100  miles  below  the  extreme  point 
of  the  sea's  arm. 

It  is  the  habit  of  rivers  to  bear  to  the 
sea  in  suspension  a  certain  amount  of 
earth  or  silt,  and  deposit  it  when  the 
How  is  checked  by  the  still  water.  The 
Nile,  the  Eu])hrates,  the  Tigris,  the 
(langes,  and  the  Mississippi  are  well- 
known  examples  of  this. 

But  no  other  river  has  accomplished 
such  a  task  as  the  Colorado.  Through 
that  high  plateau  in  northern  Arizona 
known  as  the  Coconino  plain,  the  shrink- 
age of  tlie  earth's  crust  has  caused  the 


most   marvelous   rent   in   the   surface   of 
our  globe. 

The  Grand  Canyon 

The  Grand  Canyon  of  the  Colorado  is 
some  300  miles  long,  ten  to  twenty  miles 
wide,  and  a  mile  deep. 

In  the  making  of  this  stupendous  flaw 
in  the  earth  structure,  probably  5,000 
cubic  miles  of  rock  were  powdered  and 
borne  to  the  ocean  by  the  laborious  water 
of  the  turbulent  Colorado.  This  is  aside 
from  any  solids  the  water  may  have  ac- 
quired   from    other    sources.      In    5,000 


SLN-DRYING   OF   FRUIT   IN    SOUTIll  KX    i    \  I  1 1  i  iK.\  )A. 
A  typical  develonnieiit  resulting  from  irrigation. 
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cubic   miles  of  earth    there    are    about 
750,000,000,000,000  cubic  feet. 

Creating  the  Desert 

At  the  present  time  the  Colorado  river 
carries  about  one-half  of  one  per  cent 
solids,  getting  its  name  (Red)  from  the 
color  of  the  soil  in  suspension.  It  is 
estimated  that  the  solids  carried  past  a 
given  point  by  this  river  amount  to  200,- 
000  cubic  feet  a  day  on  an  average,  or 
about  75,000,000  cubic  feet  a  year.  This 
is  doing  some  work,  but  at  this  rate  it 
would  have  required  about  10.000.000 
years  for  the  river  to  carry  away  5.000 
cubic  miles  of  powdered  rock.     Possibly 


the  task  was  done  in  less  time  by  a 
greater  flow  of  water. 

Here,  then,  we  have  the  material  of 
which  the  Colorado  Desert  has  been  built. 
'There  are  more  than  a  million  acres  of 
land  in  the  desert,  and  the  sediment  is 
known  to  be  more  than  600  feet  deep  in 
one  place,  with  no  knowledge  of  other 
places. 

We  have  little  difficulty  in  picturing 
to  ourselves  this  great  constructive  force 
of  nature,  bearing  down  and  casting  into 
the  sea,  where  it  was  but  seventy-five 
miles  across,  this  great  mass  of  earth. 
By  inches,  as  the  centuries  were  un- 
folded, we  see  the  earth  rise  above  the 
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i    ,,  1  I  IAN  Corn  ON  THE  Former  Desert. 

waves  near  the  shore.  We  see  it  creep 
out  across  the  water  as  time  grows  old — 
a  narrow  jetty,  bearing  the  waters  of 
the  river  upon  its  crest,  until  the 
land  has  spanned  the  Gulf  and  cut  it  in 
twain. 

Then  we  see  a  succession  of  centuries 
during  which  the  river  shifted  from  time 
to  time,  now  flowing  into  the  Gulf  and 
again  tumbling  off  the  northern  bank 
of  the  dam  into  the  newly-created  sink. 
While  the  river  water  flows  into  the 
Gulf,  we  see  that  in  the  sink  evaporate,  . 
and  the  site  of  the  vanished  water  be- 
comes a  forbidding  desert  a  hundred 
miles  or  more  across.  As  the  river  turns 
to  the  sink,  we  see  the  waters  rise  again 
and  become  an  inland  sea  of  salt  water, 
for  none  of  the  saline  properties  have 
been  lost  by  the  evaporation  of  the  water. 

Possibly  a  thousand  05:  ten  thousand 
times  the  inland  sea  has  come  and  gone, 
with  each  renewal  receiving  a  vast 
amount  of  sediment  deposited  by  the 
river,  and  with  each  disappearance  leav^ 
ing  the  salt  of  the  water  deposited  in  the 
lowest  portion  of  the 
sink. 

And  with  all  this,  the 
dam  which  shut  off  the 
sea  grew  until  it  was 
fifty  miles  wide  and 
rose  forty  feet  alx)ve  the 
ocean-level,  making  the 
sink  as  safe  against  the 
encroachments  of  the  sea 
as  any  city  built  down  by 
the  tumbling  waters. 

Inroads  of  Man 

'I'hen  the  Indian  came 
— the  slim,  gaunt,  hun- 
gry Indian,  the  Coco- 
pah,  l)rother  of  the  des- 


ert rat  that  lives  on  insects,  twin 
of  the  coyote  that  goes  fifty  miles 
to  drink  and  fasts  for  a  week  when 
necessary.  He  came  here  through  fear, 
banished  by  dread  of  the  more  powerful 
tribes  of  the  mountains — fearless  men, 
Ijut  not  heroic  enough  to  hunt  and  slay 
their  brothers  in  this  desert  wilderness. 
And  thus  it  came  that  the  desert  was 
strewn  with  crockery  and  other  evidences 
of  long  occupation  by  the  aborigines. 

The  white  man  came  with  his  stage 
line  across  the  southern  border,  where 
there  is  a  series  of  picturesque  little 
lakes,  and  later  with  his  railroad  across 
the  northern  border.  During  the  white 
man's  knowledge  of  the  country,  but 
once — in  1891 — had  a  considerable  quan- 
tity of  water  found  its  way  from  the 
river  to  the  basin,  and  then  the  Colorado 
corrected  itself  without  human  aid.  But 
Indian  traditions  say  it  had  happened 
several  times  since  their  race  had  known 
the  land. 

Reclaiming  Salton  Sink 

About  five  years  ago  a  corporation — 
the  California  Development  Company — 
began  the  work  of  iDringing  in  water 
from  the  Colorado  river  to  irrigate  the 
desert ;  and  at  about  the  same  time  the 
development  of  an  artesian  belt  began  in 
the  Coachella  valley,  a  section  of  the 
desert.  Colonization  was  begun  at  once, 
and  has  continued  rapidly.  Only  a  tem- 
porary headgate  was  put  in  the  canal 
leading  from  the  river ;  and  during  the 
winter  of  1904-05  the  river  was  so  low 
that   sufficient   water   could   not   be   ob- 


On  Mexican  Side  of  International  Line. 
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tained  for  irrigation  with  the  canal  liead- 
ing  as  then  constructed,  and  a  second 
temporary  opening  into  the  river  was 
made,  this  one  being  below  the  inter- 
national line  in  Mexico.  There  came  an 
unexpected  flood  of  the  river,  and  it  soon 
had  cut  a  channel  which  brought  prac- 
tically the  entire  river  to  the  sink. 

This  was  a  serious  matter  for  the 
Southern  Pacific  Railroad,  which  tra- 
versed the  desert  at  almost  its  western 
extremity.  The  company  w^as  forced  to 
move  its  track  back  to  higher  ground. 
It  was  anxious  to  head  ott  the  water  as 
quickly  as  possible,  and  resorted  to  a 
quick  but  cheap  expedient  with  this  in 
view.  An  untimely  rise  in  the  river 
washed  out  the  work  in  hand. 

Then  work  was  begun  in  a  serious  and 
substantial  way,  by  building  a  permanent 
heading  for  the  canal  above  the  point 
where  the  water  now  comes  from  the 
river.  This  w'ill  be  of  cement  and  steel, 
and  will  be  capable  of  carrying  all  the 
water  of  the  river  at  low  stage.  The 
river  will  be  turned  through  this,  the 
break  in  the  bank  below  closed,  and  the 
gate  will  then  be  closed  at  pleasure. 
There  is  every  reason  to  believe  this 
work  will  be  effective  in  controlling  the 
river,  and  that  by  May  1,  if  the  water 
is  low,  the  Colorado  will  be  effectually 
conquered. 

As  for  the  farms,  they  are  in  no  dan- 
ger beyond  the  fact  that  a  few  hundred 
acres  have  been  flooded  for  short  times 
bv  the  river  flowing  through  the  country, 
and  this  may  happen  again.  The  water 
in  Salton  Sink  is  about  20  feet  deep  at 
the  point  where  the  sink  is  265  feet 
below  sea  level,  and  the  lowest  farm 
is  about  100  feet  below  sea-level. 
It  is  estimated  that  it  would  take 
the      Colorado      river      from      five      to 


eiglit  years  to  raise  the  inland  sea  to 
the  level  of  the  lowest  farm,  and  there  is 
not  the  slightest  doubt  that  long  before 
that  time  has  elapsed  the  river  will  be 
flowing  again  in  its  accustomed  channel 
to  the  Gulf. 

During  the  last  few  months  there  has 
been  a  revival  of  the  old  period  of  fiction. 


Drop    in   One  of  the  Smaller  Canals. 

The  report  has  been  sent  broadcast  that 
an  earthquake  has  opened  a  passageway 
from  the  Gulf  to  Salton  Sink.  There  is 
as  much  foundation  for  this  romance  as 
there  is  for  the  rumor  that  the  man  in 
the  moon  suffers  from  appendicitis— and 
no  more.  It  is  a  romance  which  might 
have  been  made  laughable  a  decade  ago, 
but  is  now  vicious,  in  that  it  ^casts  an 
aspersion  on  a  country  where  $15,000,000 
of  values  has  been  created  from  nothing 
in  five  vears  by  a  band  of  dauntless  pio- 
neers. 


Gun-Cotton  Used  as  Fuel 

Hiram  Maxim's  Revolutionary  Discovery  of* 'Motorite,"  an  Emergency  Fuel  for 

Torpedo-Boats  and  Submarines 


By   WILLIAM    R.   STEWART 


IGHT  another  hun- 
dred-foot candle 
of  condensed 
gun-cotton !  We 
must  make  the 
next  mile  in  less 
than  a  minute !"' 
That  command, 
or  something  like 
it,  will  be  given 
by  the  command- 
er of  a  United  States  torpedo-boat  in  the 
next  war  in  which  this  country  may  un- 
happily be  engaged.  It  will  not  mean  that, 
finding  his  ship  in  a  desperate  situation, 
the  captain  has  decided  to  blow  himself 
and  his  whole  command  out  of  the  water. 
It  will  signify  only  the  adoption  as 
emergency  fuel  of  the  wonderful  new 
compound,  "motorite,"  a  secret  composi- 
tion of  gun-cotton  and  nitro-glycerine,  in- 
vented by  Hiram  Maxim,  whose  "Max- 
imite"  is  the  high  explosive  now  used 
by  the  Government  in  submarine  tor- 
pedoes. 

"It  was  an  idea  turned  backward  which 
created  'motorite,' "  said  Mr.  Maxim, 
wdien  I  saw  him  at  his  shops  near  Lake 
Hopatcong,  New  Jersey,  where  most  of 
his  experimental  work  is  done.  "While 
we  make  high  explosives  by  inducing  as 
nearly  as  possible  instantaneous  combus- 
tion, motorite  is  a  compound  of  gun-cot- 
ton and  nitro-glycerine  made  to  burn 
slowly.  When  I  say  'slowly,'  I  mean,  of 
course,  in  a  comparative  sense ;  without 
the  speed  of  an  explosion,  and  so  utilized 
that  each  pound  of  motorite  will  produce 
three  pounds  of  steam.  Nothing  else — 
not  even  compressed  air — gives  so  much 
motive  power  in  so  small  a  compass." 

In  brief,  the  one  supreme  property 
of  motorite  which  gives  it  its  most  re- 
markable and  peculiar  value,  is  that  it  is 
capable  of  burning  without  atmospheric 
oxxgen.  producing  a  very  hot  flame.    Jn 
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using  it  as  a  motive  power  on  a  torpedo- 
boat  or  submarine,  the  method  employed 
is  to  burn  it  in  a  confined  space  under 
pressure  and  to  utilize  the  heat  of  the 
combustion,  or  the  flame,  to  evaporate 
water,  by  directly  mixing  the  water  with 
the  flame.  By  this  method  no  boiler  Is 
required,  and  thus  a  great  amount  of 
space  and  much  weight  are  saved.  Mr. 
Maxim  is  also  prepared  to  demonstrate 
that  motorite  will  provide  more  than 
double  the  power  of  which  compressed 
air  is  capable,  for  an  equivalent  length  of 
time. 

Motorite,  when  used  as  fuel  on  tor- 
pedo-boats or  submarines,  will  be  com- 
pressed into  huge  candles,  or  rods,  a  foot 
each  in  diameter,  and  solidly  encased  and 
tightly  sealed  in  steel  cylinders  a  hun- 
dred feet  long.  When  it  is  desired  to 
raise  steam  one  of  these  candles  of  gun- 
cotton  and  nitro-glycerine  will  be  ignited 
at  the  rear  end  ;  and,  as  the  sides  of  the 
candle  are  protected  from  ignition,  it  will 


Giant  Press  for  Compressing  Motorite    under  16,000 
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IN  THE  MOTORITE  PRESS  HOUSE  AND  CHARGING  ROOM. 
Mr.  Maxim  standing  beside  a  huge  motorite  tube. 


continue  to  burn  only  at  one  end.  The 
heat  is  used  directly  to  evaporate  water, 
the  resulting  steam  and  the  gaseous  prod- 
ucts of  combustion  being  forced  into 
powerful  turbines,  while  the  exhaust 
gases  escape  at  the  rear  beneath  the 
water  ;  or,  if  desired,  the  smokestack  may 
be  raised  and  the  exhaust  conducted 
through  it  to  the  open  air. 

In  a  semi-submarine  torpedo-boat 
about  275  feet  long,  32  feet  wide,  and 
30  feet  deep,  thirty  cylinders  100  feet 
in  length  could  be  provided  and  filled 
with  solid  rods  of  motorite  a  foot 
through.  The  motorite  contained  in  one 
of  these  cylinders  could,  under  a  pressure 
of  250  pounds  to  the  square  inch,  burn 
for  more  than  an  hour ;  and  the  products 


of  combustion,  together  with  the  steam 
generated,  would  supply  to  the  turbines 
23,000  pounds  of  mixed  gases  and  steam 
an  hour.  At  the  rate  of  23  pounds  of 
steam  and  gases  per  horse-power  hour, 
this  would  develop  1 ,000  horse-power  for 
that  time.  If  half  the  number  of  cyl- 
inders w^ere  ignited  at  once,  15,000  horse- 
power would  be  supplied  for  two  hours. 
If  the  whole  number  were  ignited,  then 
there  would  be  had  30,000  horse-power 
for  an  hour. 

By  increasing  the  pressure  slightly, 
the  rate  of  combustion  could  be  doubled, 
even  quadrupled,  and  60,000  horse-power 
could  be  furnished  for  half  an  hour,  or 
120,000  horse-power  for  fifteen  min- 
utes. 
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BOILER  ROOM,  SHOWING  WALL  MADE  OF  OAK  AND  ONE  FOOT  THICK. 
Behind  this  wall,  experiments  with  motorite  were  carried  on. 


"Motorite"  would  prove  expensive 
fuel,  as  it  would  cost,  according  to  its 
discoverer,  about  $2  per  horse-power 
hour,  and  it  would,  therefore,  cost  about 
$60,000  to  run  the  boat  for  an  hour  with 
30,000  horse-power.  Although  ex- 
pensive, however,  it  might  sink  a  $5,000,- 
000  battleship — perhaps  more  than  one. 
Moreover,  full  speed  would  not  often  be 
required  for  more  than  a  few  minutes 
at  a  time. 


Rolling  Motoritk 


The  discharge  of  motorite-propelled 
torpedoes  from  torpedo-boats  or  battle- 
ships, Mr.  Maxim  says,  will  be  controlled 
from  the  look-out  tower  by  an  electrical 
keyboard  and  table  specially  designed  for 
the  purpose.  So  rapidly  might  this  key- 
board be  manipulated  that  the  operator 
could  discharge  5,0C0-dollar  torpedoes 
with  the  rapidity  of  the  operation  of  the 
keyboard  of  a  typewriter  by  an  experi- 
enced finger,  while  his  observation  would 
enable  him  to  lengthen  or  shorten  the 
range  of  his  projectiles  by  witnessing 
where  previous  ones  strike,  so  that  he 
could  use  the  gun  itself  for  its  own 
range-finder. 

The  construction  of  the  Bliss-Leavitt 
torpedo,  ajiart  from  the  form  of  motive- 
power  employed,  will  practically  be  fol- 
lowed in  making  the  motorite-propelled 
weapon.  This  tori)edo  is  in  three  sec- 
tions :  first,  the  head,  containing  the  ex- 
])losive  (Maximite)  ;  then  the  central 
llask,  containing  the  compressed  air  (for 
which  motorite  will  be  substituted)  for 
driving  the  tor]icdo ;  and  lastly  the  after- 
body or  tail,  which  contains  the  turbine 
for  operating  the  propellers,  the  im- 
mersion chamber  for  regulating  the 
depth  of  the  torpedo  in  the  water,  and  the 
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gvroscope  gear  by  wliich  tlic  torpedo  is 
automatically  steered  and  kept  in  posi- 
tion during  its  line  of  flight  to  the  hostile 
vessel. 

When  the  torpedo  is  launched  from  the 
ship's  tul)e  and  enters  the  water,  the  revo- 
lution of  the  propellers  releases  a  sleeve, 
which  uncovers  the  firing  pin,  putting  it 
in  position  to  strike  the  detonating  primer 
at  the  instant  the  torpedo  hits  its  object. 


sure  of  the  water  at  the  given  depth  at 
which  the  torpedo  is  to  travel.  If  the 
torpedo  is  to  descend  below  that  depth, 
the  water  pressure  overcoming  the 
springs  pushes  the  diaphragm  inwardly. 
If.  on  the  other  hand,  the  torpedo  is 
above  the  desired  depth,  the  springs  over- 
come the  water  pressure,  push  the  dia- 
phragm outward,  and  allow  more  water 
to  enter,  thus  sinking  the  boat  to  the  re- 


CORNER  OF  ROLL  ROOM  WHERE  MOTORITE  IS  MADE. 


The  air  chamber  is  to  the  turbine  en- 
gine of  the  torpedo  what  the  boiler  is  to 
the  reciprocating  engine  of  an  ordinary 
steanishij).  The  tail  of  the  torpedo  con- 
tains in  its  forward  end  a  wonderful  lit- 
tle engine  which  drives  the  whole.  It 
consists  of  a  central  row  of  fixed  blades 
and  two  wheels,  one  11%  inches  and  the 
other  nearly  12  inches  in  diameter.  There 
are  two  propellers  running  in  opposite 
directions. 

The  apparatus  by  which  the  depth 
of  immersion  of  the  automobile 
torpedo  is  regulated  is  cjuite  won- 
derful. On  one  side  are  holes 
for  the  water  to  enter,  and  on  the  other 
a  series  of  coiled  springs  so  adjusted  that 
the  pressure  is  exactly  equal  to  the  pres- 


quired  depth.  By  previous  adjustment, 
the  torpedo  can  be  set  to  run  at  any  de- 
sired depth  and  keep  that  depth  until  its 
object  has  been  struck,  or  the  torpedo 
has  expended  itself. 

Were  it  not  that  Mr.  Maxim  is  the 
discoverer  of  the  high  explosive  adopted 
after  competitive  tests  by  the  United 
States  Government,  and  also  the  first  ex- 
perimenter in  this  country  wdth  smoke- 
less powder,  one  might  perhaps  doubt  the 
probable  realization  of  all  that  is  pre- 
dicted for  motorite.  As  it  is,  and  from 
knowledge  of  the  man,  the  wTiter  be- 
lieves that  the  next  war  in  which  this 
country  is  engaged  will  see  the  wonders 
of  "motorite""  startlingly  revealed  to  the 
world. 


"berried  lobster." 

Shovvinc  how  the  mother  cairies  the  eggs  from  which  her  young  are  hatched. 


Quarrelsome  Cannibal  of  the  Ocean 

Homarus  Americanus  Lives  the  Life  of  a  Greedy  Robber,  and  Is  Usually 
Boiled  Alive  at  the   End  of  It 


By   HENRY  MORR.OW 


THE  first  sensation  of  life  came  to 
Homarus  Americanus  in  the 
shape  of  a  strong  current  of 
water,  which  swept  him  away 
from  the  place  to  which  he  had  clung 
for  months.  The  next  instant  another 
current  caught  him  and  carried  him  to 
the  surface  of  the  ocean.  All 
ahout,  on  the  top  of  the  waves, 
swam  thousands  and  thousands  of 
his  brothers  and  sisters.  When  finally 
the  last  of  the  si)awn  had  been  swept 
away  from  its  hold  on  the  mother's  legs 
by  the  fanning  motion  of  her  broad,  flat 
tail,  no  less  than  30,000  baby  lobsters 
were  paddling  aimlessly  about  together. 
No  one  would  have  recognized  them  as 
lobsters,  however.  They  looked  like  tiny 
worms,  with  short,  waving  legs  and  with 


big,  goggle,  lighthouse  eyes  mounted  on 
little  stalks  which  grew  upward  from  the 
head.  There  was  no  sign  of  the  big  front 
claws  or  the  broad,  flexible  tail. 

It  was  in  mid-May,  and  the  sun  beat 
down  warmly.  Though  so  small  and  so 
helpless — and  though  he  had  already  bid- 
den his  mother  a  .last  good-bye — young 
Homarus  Americanus  rather  enjoyed  the 
sensation  of  swimming  around  freely  in 
the  warm  salt  water.  He  was  almost 
one-third  of  an  inch  long  and  began  to 
feel  quite  important. 

Perils  of  Early  Life 

He  had  already  been  a  whole  hour  out 
of  the  shell,  and  was  wondering,  as  he 
surveyed  the  swarming  nuiltitude  of  his 
brothers  and  sisters,  whether  there  was 
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room  for  anything  but  lobsters  in  the 
ocean,  when,  in  one  awful  moment,  his 
doubts  on  that  subject  were  forever  set- 
tled. 

Up  out  of  the  depth  below  him,  with 
a  tremendous  rush,  came  a  monstrous 
creature,  with  a  yawning,  cavernous 
mouth.  Homarus  Americanus  was  swept 
helpless  to  one  side  by  the  rush  of  the 
water ;  but  his  wabbling  goggle-eyes 
might  have  told  him,  if  he  had  not  been 
coo    frightened,    that    some    eleven    or 


the  opportunity  of  being  boiled  alive  by 
civilized  ladies  and  gentlemen. 

The  Moulting  Process 

When,  on  the  seventh  day,  Homarus 
felt  a  curious  pain  in  his  back,  he  began 
to  think  that  he,  too,  was  destined  to 
join  the  great  majority.  And  nobody 
could  have  been  more  surprised  than  he 
when  his  back  suddenly  split  open,  and 
lie  crawled  out  of  his  own  skin,  leaving 
behind  him, as  well, the  lining  of  his  stom- 


LOBSTER  REARING  RAFT. 


twelve  hundred  of  his  brethren  had  dis- 
appeared into  the  maw  of  a  foot-long 
herring. 

As  a  matter  of  fact,  Homarus  was  not 
particularly  impressed  by  the  catastrophe. 
An  instant  later  he  was  sw'imming  about 
again  as  before,  with  the  somewliat  les- 
sened swarm  of  his  family.  The  herring 
waited  only  till  the  scattered  larvae  had 
come  close  together  again ;  then,  with 
open  mouth,  he  made  a  second  rush,  and 
engulfed  another  thousand. 

Most  of  the  first  three  days  of  Homar- 
us's  life  was  spent  in  involuntarily  es- 
caping being  eaten  alive.  At  the  end  of 
that  time  there  were  not  more  than  a 
thousand  of  the  original  family  left. 
Twenty-nine  thousand  had   forever  lost 


ach  and  intestines.  Now  the  new,  fresh 
surface  of  his  body  was  very  soft  and 
porous,  and  he  could  plainly  feel  the  sharp 
tingle  of  the  salt  water  as  it  soaked  into 
him.  He  developed,  also,  a  tremendous 
ai)petite  for  the  tiny  diatoms  that  f^oat 
on  the  surface  of  the  sea.  In  a  day  or 
two.  however,  his  outside  grew  harder 
and  impervious  to  the  water ;  and,  then, 
almost  at  once — and  this  time  without 
any  great  surprise — he  changed  his  in- 
side and  outside  skins  once  more.  Four 
times  in  two  weeks  he  moulted  ;  and  aftex 
each  moult,  while  the  new  skin  remained 
soft,  he  could  fairly  feel  himself  growing 
bigger  and  stronger  by  leaps  and  bounds. 
All  the  time,  too,  Homarus  was  in  con- 
stant danger  of  his  life.     Scores  of  times 
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he  narrowly  escaped  being  engulfed  in 
the  ravenous  jaws  of  some  surface-swim- 
ming fish.  In  a  large  degree  he  owed 
his  safety  to  sheer  luck,  though  it  may  be 
that  his  extra  size  and  strength  helped  to 
some   slight   degree.     After  the   fourth 


LoBSTKR  Eggs  and  Larv/E  (Natural  Size). 

moult,  Homarus  grew  very  rapidly,  but 
he  did  not  change  his  skin  again  until 
a  whole  month  had  gone  by.  Then  he  had 
begun  to  grow  tiny  front  claws,  and  to 
feel  quite  like  a  lobster  in  miniature. 
After  he  had  crawled  out  of  his  skin  for 
the  fourth  time,  he  found  no  further 
pleasure  in  swimming  about  on  the  sur- 
face of  the  waves.  Instead,  he  dived 
down  to  the  sandy  bottom,  and  scuttled 
in  shore  to  where  the  water  was  shallow 
and  he  could  find  a  place  to  hide. 

Migrates  to  Bottom  of  Sea 

Presently  he  came  to  a  spot  where  a 
narrow  opening  led  in  between  two  good- 
sized  rocks.  He  started  boldly  through 
that  opening,  but  backed  out  again  with 
astonishing  swiftness,  for  just  within  lay 
a  terrible  monster,  with  enormous  claws 
and  awful  goggle-eyes.  The  mandibles 
01  one  of  those  great  claws  clicked  to- 
gether, just  grazing  his  tail  as  he  shot 
backwards  and  hastened  to  burrow  in  the 
sand  outside.  Fortunately  he  did  not 
know  how  nearly  he  had  come  to  fur- 
nishing a  light  luncheon  to  his  own 
mother ;  and  she,  if  she  knew,  did  not  at 
all  care. 

Still    changing    his    skin    every    few 


weeks,  Homarus  continued  to  grow 
larger,  bolder,  and  more  voracious.  He 
presently  found  a  den  of  his  own  under 
a  flat  rock,  and  there  he  lay  in  wait  for 
whatever  living  thing  might  come  within 
striking  distance.  ?lis  big  eyes,  mounted 
at  the  top  of  flexible  stalks,  could  ±)e 
pointed  in  any  direction,  so  that  he  could' 
survey  the  whole  floor  of  the  sea  nearby 
his  hiding  place.  But  his  eyesight  was 
not  good,  and  he  depended  almost  alto- 
gether on  the  long  sensitive  antennae  or 
feelers  which  grew  out  from  his  head, 
and  which  responded  to  the  slightest 
movement  in  the  water. 

Comes  to  Maturity 

When  Homarus  was  a  year  old,  he 
had  already  moulted  seventeen  times, 
and  measured  all  of  three  inches  in 
length.  He  had  multiplied  his  original 
length  by  nine  in  twelve  months.  Also, 
he  was  now  a  real  lobster,  fond  of  fight- 
ing and  feasting,  and  possessed  of  no 
virtue  which  anyone  could  detect — unless 
the  incomparable  flavor  which  betrays  so 
many  of  his  kindred  to  the  salad  bowl  be 
counted  as  such. 

At  this  time,  if  a  census  of  the  immedi- 
ate family  of  Homarus  Americanus  had 
been  taken,  it  would  have  shown  that  out 
of  30,000  original  children,  only  ten  were 
left.     A  total  of  29,990  had '  miserably 


Lobster  after  Fourth  Moult. 


perished  in  their  infancy.  And  yet  the 
scientists  of  the  Government  Fish  Com- 
mission have  estimated  that  if  two  out  of 
every  10,000  lobsters  survive  and  grow 
to  adult  age,  the  species  will  be  main- 
tained at  its  normal  number. 

One  day  Homarus  caught  the  delicious 
smell  of  a  dead  fish,  and  crept  quickly 
out  of  his  den  to  go  in  search  of  it. 
Those  who  have  seen  a  lobster  writhing 
almost  helpless  on  the  ground  would  have 
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been  astonished  to  see  how  swiftly  and 
gracefully  he  hurried  over  the  smooth 
sandy  floor  of  the  ocean,  touching  only 
the  tips  of  his  long,  slender  legs. 

He  was  nearing  the  piece  of  carrion, 
when  suddenly,  out  of  the  deep-sea 
gloom,  another  shape  appeared.  It  was 
that  of  a  second  lobster,  fully  an  inch 
longer  than  the  yearling  Homarus.  But 
the  smell  was  too  tantalizing,  and  his 
appetite  too  keen,  to  allow  him  to  run 
away  without  making  at  least  an  effort 
to  seize  the  prize.  The  bigger  lobster 
barred  his  path,  with  big  front  claws  up- 
raised, ready  for  battle.  Homarus  trucu- 
lently advanced,  and  in  an  instant  the 
two  were  locked  in  a  struggle  which, 
lasted  only  a  moment,  at  the  end  of  which- 
poor  Homarus  found  himself  with  one  of 
his  front  claw-bearing  legs  torn  entirely 
away  from  his  body. 

The  injury  would  have  been  fatal  to 
a  child  or  to  one  of  the  higher  animals, 
but  Homarus  felt  only  a  temporary  and 
not  particularly  severe  pain.  He  did, 
however,  scuttle  back  as  rapidly  as  pos- 
sible to  his  den,  and  there  remained 
closely  in  hiding  until  his  next  moulting. 
By  that  time  a  brand  new  leg  and  claw 
had  grown  out,  the  new  member  being 
a  little  larger  and  stronger  than  that 
which  had  been  lost. 

Every  three  weeks,  Homarus  now  cast 
his  skin  ;  and  after  each  moult  he  grew 
very  quickly  an  inch  or  two  longer,  and 
correspondingly  wider  and  heavier. 

Scuttles  into  Deep  Water  in  Winter 

When  winter  shut  down  on  the  land 
outside,  Homarus  also  felt  the  chill  mov- 
ing slowly,  creeping  through  the  shal- 
low water  where  he  lived.  So  one  day  he 
left  his  old  home,  and  went  on  a  house- 
hunting expedition  out  into  the  sea  whero 
the  water  was  300  feet  or  more  in  depth. 
Down  there  it  was  colder  in  summertime 
than  near  shore;  but  in  the  winter  it 
was  warmer,  the  surface  cold  not  pene- 
trating to  that  depth. 

It  was  on  this  journey  that  Homarus 
met  with  a  new  and  startling  adventure. 
He  was  skipping  along  at  a  good  pace 
on  the  ends  of  his  toes,  when  suddenly, 
from  behind  a  screen  of  seaweed  and 
coral,  a  great,  flat  skate,  with  tremendous 
open  mouth,  made  a  sudden  dart  at  him. 
With  a  quick,  convulsive  flexion  of  his 


broad,  flat  tail,  Homarus  threw  himself 
backward  through  the  water,  darting  a 
distance  of  twenty  feet  with  a  single 
motion,  and  in  less  than  a  second.  The 
clumsy  skate  made  no  effort  to  pursue, 
and  Homarus  hurried  on  seeking  some 
nook  or  cranny  in  the  rocks  where  he 
might  hide. 

Presently  he  found  a  sort  of  cave,  be- 
neath the  roots  of  a  waving  seaweed, 
and  there  he  lay  hidden,  with  only  the 
projecting  antennas  to  warn  him  of  ap- 
proaching food  or  foe.  Of  a  sudden  the 
sensitive  antennre  telegraphed  to  his  brain 


Emttying  a  Lobster  Pot. 

that  something  was  coming.  Out  poked 
a  goggle-eye,  on  the  end  of  its  stalk,  to 
see  whether  the  oncomer  was  good  to  eat. 
It  was  a  lobster,  smaller  and  less  formi- 
dable than  Homarus  himself.  Then  the 
cannibal  thrust  one  of  his  big  claws  to 
the  very  entrance  of  his  den,  and,  wait- 
ing until  the  unsuspecting  one  was  ex- 
actly opposite,  suddenly  seized  its  body 
firmly  between  the  sharply-toothed  man- 
dil)les.  There  was  an  instant's  struggle ; 
but  it  happened  that  the  victim  had  but 
newly  moulted,  and  its  fresh  skin  was 
soft.  Homarus  crushed  it  to  death  with- 
out difficulty,  then  dragged  the  dismem- 
bered body  inside  his  den,  and  devoured 
it  at  his  leisure.  The  fact  that  he  was 
eating  his  ov;n  sister  affected  his  appetite 
not  at  all. 

The  regular  casting  of  his  skin  had 
now  become  a  more  serious  matter  with 
Homarus.  For  several  days  beforehand, 
he  twisted  and  rolled  and  squirmed 
within  his  tightly  fitting  suit  of  armor. 
He  was  loosening  his  shield,  and  exer- 
cising his  muscles  in  preparation  for  the 
coming  ordeal.     Finally  he  bent  himself 
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After  being  sorted  according  to  sizes,  the  lobsters  are  packed  in  ice  and  shipped  to  market. 


into  the  form  of  a  letter  V,  and  remained 
in  that  position,  rigid,  with  all  his  mus- 
cles pulled  taut.  At  last  a  gap  appeared 
between  the  carapace,  or  armored  cover- 
ing of  his  back,  and  the  overlapping 
plates  of  his  tail.  The  skin  inside  the 
armor-plate  broke  also,  and  then  the 
armored  back-covering  rose,  forced  up- 
ward by  the  flexed  position  of  the  body. 
Then  Ilomarus  literally  backed  out  of 
the  front  part  of  his  shell,  leaving  it 
behind  him  entirely  whole  and  un- 
cracked.  His  soft  claws  w'ere  much  dis- 
torted by  being  pulled  through  the  nar- 
row exits  from  their  discarded  sheaths. 
Inside  the  old  shell,  Ilomarus  left,  also, 
all  the  linings  of  his  stomach  and  intes- 
tines. With  half  a  dozen  vigorous  lashes 
the  old  plates  were  shaken  from  his  tail, 
and  he  lay  panting  in  his  new,  brilliantly 
green  covering.  But  he  was  soft  and 
tender,  a  tempting  morsel,  for  even  a 
soft-mouthed  fish.  Instinctively  he 
realized  how  defenseless  he  was,  and  he 
hastened  to  hide  himself  in  the  very 
depths  of  his  den.  Within  the  next  six 
or  eight  weeks,  while  his  new  skin  re- 
mained soft,  he  grew  an  inch  and  a-half 
in  length.  Then,  as  his  armor  hardened, 
he  stopped  growing  altogether. 


During  this  long  period,  the  sense  of 
danger  had  kept  Homarus  close  at  home, 
and  food  had  been  hard  to  get.  Now, 
feeling  himself  again  comparatively  safe, 
he  ventured  out  one  night,  attracted  by 
the  strong  and  appetizing  smell  of  de- 
cayed fish.  He  ran  rapidly  along  the  ocean 
floor,  coming  constantly  closer  and  closer 
to  the  source  of  the  tantalizing  odor. 
Now  it  was  right  before  him,  but  a  hard 
substance  barred  his  way,  and  kept  him 
from  grasping  the  treasure  with  his 
claws.  All  about  the  rectangular  struct- 
ure he  prowled,  looking  vainly  for  an 
entrance.  Finally,  at  one  end,  he  found 
a  soft,  yielding  passageway,  through 
which,  W'ith  some  difficulty,  he  forced  his 
way.  There,  before  him,  lay  a  great 
chunk  of  delicious  tainted  fish.  For  sev- 
eral minutes  he  gorged,  then  suddenly 
stopped  short,  stricken  with  an  awful 
fear.  With  a  dart  he  tried  to  leave  the 
vicinity  of  the  danger,  but  wooden  bars 
stopped  him.  For  an  hour  he  rushed 
frantically  from  one  side  to  the  other  of 
the  trap.  Nowhere  was  there  a  chance 
to  escape.  So,  at  last,  he  settled  down 
sullenly  in  one  corner  to  await  what 
might  happen.  During  the  night,  at  in- 
tervals, other  lobsters  came  into  the  trap ; 
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and  when  liomarus  fdt  a  sudden  pull 
lifting  him  up  from  the  bottom,  there 
were  six  lobsters  inside  the  trap.  Up 
they  went,  till  finally  a  heavily  mittened 
hand  reached  over  the  side  of  a  row- 
boat,  and  lifted  the  trap  into  the  air, 
resting  it  on  the  gunwale.  Then  the 
door  was  opened,  and  the  mittened  hand 
seized  Homarus  about  the  body.  He 
struggled  desperately  and  tried  to  pinch 
the  hand  in  his  claws ;  but  its  owner  only 
laughed  and  said,  speaking  to  himself, 
"D — n  sassy  for  a  little  cuss,  but  I  ain't 
taking  no  chances  on  anything  less  than 
ten  and  a-half  inches  long  this  year.  The 
fish  warden  ain't  goin'  to  get  me,  by 
Silas !" 

With  a  careless  toss  he  threw  Homarus 
back  into  the  water,  and  went  on  lifting 
out  the  larger  lobsters,  which  he  put  one 
after  the  other  into  the  deep  bottom  of 
his  dory. 

One  would  have  thought  that  would 
have  been  a  lesson  to  Homarus.  But 
within  a  year  he  had  forgotten  it.  and. 
now  well  over  the  ten  and  a-half  inches 
in  length,  he  found  himself  again  in  a 
lobster  trap,  a  victim  to  his  own  greed 
for  carrion. 


This  time  when  the  trap  was  pulled  up, 
there  were  two  people  in  the  dory.  One 
of  them  was  a  bronzed  old  fisherman,  the 
other  a  young  boy,  his  son.  The  boy 
excitedly  opened  the  door  of  the  lobster 
trap,  and  seized  Homarus  by  one  of  his 
huge  front  claws.  Homarus  waited  until 
he  was  well  out  of  the  trap,  then  instantly 
detached  his  body  from  the  claw  and 
fell  back  into  the  ocean,  leaving  the  boy 
gaping  at  the  claw  which  he  still  held 
tightly  clutched  in  his  hand. 

As  Homarus  fell,  the  old  fisherman 
burst  into  a  roar  of  laughter. 

"Too  smart  for  you,  by  Ding!"  he 
shouted  in  derision  at  his  son.  "Don't 
you  know  yet  that  a  lobster  kin  cast  his 
claws?  Where  was  ye  brought  up,  any- 
how ?" 

A  Victim  of  His  Oavfi  Voracity 

For  the  third  time,  a  few  months  later, 
stupid  Homarus  forced  his  way  into  a 
trap.  And  good  fortune  had  at  last  de- 
serted him.  He  was  carried  in  the 
dory  to  the  shore,  where  he  was  con- 
fined, with  hundreds  of  his  kindred,  in 
a  big  floating  car,  until  one  day  a  lobster 
smack  came  sailing  in,  and,  in  exchange 
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for  certain  pieces  of  silver,  Homarus 
and  his  brothers  were  transferred  to  its 
owner,  wlio  threw  them  into  a  deep  well 
in  the  hull  of  his  ship,  where,  altogether, 
5,000  lobsters  were  waiting  their  doom. 
When  the  smack  reached  the  dock,  her 
catch  was  sorted  according  to  size,  all 
those  of  each  size  being  put  into  another 
floating  car,  moored  near  the  shore. 

After  enjoying  for  some  twenty- four 
hours  his  last  taste  of  sea  water,  Ho- 
marus was  dipped  up  out  of  the  car  by 
a  man  with  a  big  ladle,  and  carried  away 
to  a  long,  low  building  close  to  the  docks. 
There  Homarus  was  put  into  a  crate 
with  iron  bars,  which  was  already  over- 
filled with  his  kindred.  But  just  at  the 
last  moment,  Homarus  and  one  or  two 
others  were  taken  out,  so  that  the  lid 
could  be  shut  down.  Fortunately  Ho- 
marus lacked  the  wit  to  watch  as  the 
crate  out  of  which  he  had  happily  es- 
caped was  lifted  up  by  a  rope  and  then 
lowered  into  a  huge  tank  of  boiling 
water.  There  the  crateful  of  lobsters 
was  slowly  boiled  alive,  the  process  tak- 


ing forty  minutes  before  their  dark  green 
armor  had  entirely  changed  to  a  vivid 
red. 

Presently  Homarus  was  picked  up  by 
the  body,  and  a  strong  rubber  band  was 
slipped  over  each  of  his  big  claws  so  that 
he  could  not  attack  his  equally  quarrel- 
some fellows.  Then  he  was  thrown  into 
a  barrel,  in  the  center  of  which  stood  a 
tall  column  of  ice,  and  on  top  of  him 
were  piled  other  helpless  lobsters,  until 
the  barrel  was  nearly  full.  It  was  packed 
with  crushed  ice  and  seaweed,  and  over 
all  was  fastened  a  piece  of  bagging. 

The  fast  express  carried  Homarus 
1,000  miles  inland;  and  the  other  night 
Mrs.  Jones  of  Chicago,  who  had  just 
finished  crying  over  her  little  boy's  cut 
finger,  dropped  him  into  a  pot  of  boiling 
water,  and  was  really  quite  amused  by 
his  frantic,  but  utterly  hopeless  strug- 
gles. 

Somehow,  in  spite  of  the  fact  that  he 
was  a  cold-blooded  crustacean,  Homarus 
Americanus  did  not  seem  to  enjoy  it. 
But  he  made  a  delicious  salad. 


What  Have  You  Done  To-day? 


I 


ci 


E  shall  do  much  in  the  years  to  come  ; 
)/         But  what  have  we   done   to-day? 

We  shall  give  our  gold  in  a  princely  sum ; 
But  -what  did  we  give  to-day  ? 
AVe  shall  lift  the  heart  and  dry  the  tear, 
^Ve  shall  plant  a  hope  in  the  place  of  fear. 
We  shall   speak   the   ■words   of  love   and   cheer ; 
But  what  did  we  speak  to-day  ? 

AVe  shall  be  so  kind  in  the  after-^vhile ; 

But  -what  have  -we  been  to-day  ? 
AVe  shall  bring  to  each  lonely  life  a  smile  ; 

But  what  have  we  brought  to-day  ? 
We   shall   give   to   truth   a   grander   birth. 
We   shall  feed   the   hungry  souls  of  earth  ; 
But.   this   is   the   thing   our  hearts   must   ask  : 

What  have  w^e  done  to-day  ? 


The  Monster 


LORRETTO'S  chubby  fist  de- 
,^  jl  sccnded  upon  his  desk  with  au 
an<^ry  thump ;  the  httle  man 
was  crimson  of  face,  and  his  black 
eyes  snapped.  "The  boys"  who  came  in 
personal  contact  with  the  president  of  the 
O.  &  D.  B.  Railroad  were  rather  fond 
of  him  ;  but  when  he  got  mad  and  roasted 
them,  they  called  him  "the  Dago."  He 
had  the  quick  temper  of  the  Latin  as 
well  as  the  far  business  sight  of  his 
Saxon  ancestors.  The  temper  was  al- 
most out  of  control  now. 

"I'm  disappointed  in  you — my  own 
sister's  son!"  he  snapped,  eyeing  Hadley 
malevolently.  "You're  a  failure — an 
utier  failure.    What  do  you  mean  by  it?" 

Hadley  uncoiled  his  lazy  length  from 
the  armchair,  and  stood  up.  His  own 
blue  eyes  began  to  take  fire. 

"You're  not  complimentary,  Uncle 
Joe,"  he  said.  "I  don't  fancy  being  called 
a  failure !  You  give  me  something  to  do 
that  any  man  of  my  muscle  and  brains 
can  do,  and  I  guarantee  you  your 
money's  worth.  But  don't  blame  me  for 
the  interposition  of  Nature.  Circum- 
stances— " 

"  'Circumstances  !'  What  are  circum- 
stances?" repeated  Lorretto,  angrily. 
"They're  things  to  be  trampled  under 
foot— that's  what  they  are.  The  Moun- 
tain Division  would  never  have  been 
built  in  the  first  place  if  I  had  been 
balked  by  circumstances." 

"Too  bad  you  wasn't  balked.  You've 
got  two  hundred  miles    of    track    that 


V.    '     V 


comes  pretty  nigh  being  worthless  to  the 
system  from  October  first  to  the  last  of 
April,"  returned  Hadley  sharply.  "Now, 
Uncle  Joe,  you'd  better  let  me  go,  till 
we  both  cool  down.  I  know  what  I've 
been  through  this  winter,  and  you  don't. 
A  hundred  miles  of  snowsheds  wouldn't 
keep  that  line  open — I  swear  it  wouldn't ! 
What  sheds  we  had  were  most  of  them 
crushed  flat  by  avalanches.  I  admit  the 
grade  isn't  bad ;  we  make  good  time  in 
pleasant  weather.  But  when  the  snow 
begins  to  fall — well,  we  might  as  well 
send  our  engines  back  into  the  round- 
houses and  lay  low  till  the  snow  melts 
again — I  mean  it!  You  don't  know 
what  I've  been  through,  'Plows!'  Don't 
talk  to  me  of  plows.  Wasn't  I  out  myself 
for  four  days  at  Antler  Pass  with  a 
gang,  trying  to  clear  the  road.  I  didn't 
have  my  clothes  off  all  that  time ;  when 
we  got  through,  they  had  to  cut  my 
boots  off  my  feet,  and  I  reckon  if  I'd 
put  those  same  feet  in  a  tub  of  water, 
it  would  have  boiled ! 

"I've  been  frost-bitten  from  head  to 
toe ;  I've  shoveled  snow  till  my  joints 
cracked  every  time  I  moved ;  I've  kepf 
other  men  to  work  at  the  point  of  a  gun  ; 
and  then,  after  clearing  a  cut,  seen  an 
avalanche  fall  and  fill  it  up  again  higher 
than  it  was  before  !  You've  cut  down  my 
allowance  of  men,  and  cut  off  my  expense 
account,  and  then  you  call  me  a  failure! 

" 'Plows!'— ugh!  Don't  talk  to  me. 
There  isn't  a  'snow-hog'  on  the  road 
that's   worth  a  tinker's   damn.     What's 
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the  good  of  butting  into  the  drifts  a  ma- 
chine that  merely  pushes  the  snow  aside  ? 
Bah !  that's  nonsense !  We  don't  want 
plows  on  the  Mountain  Division ;  we 
want  something  to  cat  the  snow  up. 
W've  got  to  get  rid  of  it,  not  push  it 
aside." 

He  stopped  suddenly  in  this  harangue 
and  sat  down  again.  Lorretto  looked  at 
him  with  a  puzzled  frown,  waiting  for 
him  to  complete  his  speech ;  but  Hadley 
seemed  to  have  fallen  into  a  brown  study. 
His  gaze  was  fixed,  and  his  lips  formed 
unuttered  and  broken  phrases. 

"Well,  what's  the  matter  now  ?"  finally 
asked  the  president,  still  gazing  at  the 
young  superintendent  of  the  Mountain 
Division  in  perplexity.  "Gone  to  sleep, 
eh?" 

Hadley  sighed,  and  slowdy  came  back 
to  material  things.  His  brow  corrugated 
with  a  frown ;  he  looked  again  at  his 
uncle. 

"Look  here !"  he  said,  "I'm  a  failure, 
am  I  ?  And  the  division's  a  failure  ?  Will 
you  give  me  another  year — and  twenty 
thousand  dollars  extra,  over  and  above 
my  budget?" 

"What!  what!  Good  money  after 
bad  ?" 

"As  a  speculation,"  said  Hadley. 

"It's  a  speculation  in  discounted  se- 
curities," gibed  Lorretto.     "No!" 

Hadley 's  eyes  flashed  again.  He  smote 
the  desk  this  time.  "I've  got  twenty 
thousand  of  my  own.  You  sha'n't  call 
me  a  failure  yet,"  he  said,  determinedly. 
"I'll  use  my  own  money  in  this  attempt, 
if  you'll  give  me  another  year." 

"I'll  give  you  the  time — yes.  What's 
your  scheme?" 

"None  of  your  business,"  returned  his 
nephew,  flatly.  "If  I'm  to  risk  my  own 
money,  I'll  not  be  interfered  with.  You 
say  the  Mountain  Division  is  of  great  im- 
portance to  the  system;  I'll  keep  it  open 
next  winter  if  such  a  thing  be  possible. 
There's  my  hand  on  it !" 

"Oh,  I'll  shake  hands  wdth  you," 
grunted  Lorretto.  "But  I've  mighty 
little  confidence  in  your  wild-goose 
schemes.  So !  I  must  satisfy  the  di- 
rectors, too,  I  suppose?  Well,  that  comes 
of  taking  my  nephew  into  the  business." 

"I  wish  you  weren't  my  uncle,"  re- 
turned Hadley,  calmly,  "and  you  were 


about  two  feet  taller.     I'd  take  you  out- 
side and  beat  you  to  a  frazzle  for  that." 
****** 

When  a  man  is  twenty-six  years  old, 
and  is  called  a  failure,  it  makes  him  mad  ; 
at  thirty-six  it  makes  him  sad ;  ten  years 
later  he  knows  it  isn't  so,  for  if  he  hasn't 
gained  enough  philosophy  by  that  time  to 
"take  things  as  they  come,"  he  hasn't 
brains  enough  left  to  appreciate  his  po- 
sition, anyway ! 

Campe  Hadley,  being  twenty-six,  was 
angry.  Otherwise  he  would  not  have 
risked  his  own  little  fortune  in  such  a 
"heads  I  lose,  tails  you  win"  game.  He 
had  had  the  winter's  experience  with  his 
mountain  branch  of  the  O.  &  D.  B.,  and 
he  knew  what  he  was  "up  against."  The 
winding  road  was  built  on  a  moderate 
grade  ;  and  during  the  summer  there  was 
plenty  of  traffic  on  the  line ;  but  as  Lor- 
retto declared,  the  Mountain  Division 
had  been  nothing  but  an  expense  to  the 
O.  &  D.  B.  during  the  winter  months. 

Snow  began  to  fill  the  cuts  and  heap 
over  the  short  levels  with  the  first  down- 
fall ;  and  from  that  time  until  the  spring 
freshets  washed  out  the  passes,  it  was  a 
losing  fight  for  the  division.  One  train 
had  been  marooned  in  Antler  Pass  for 
the  better  part  of  a  week ;  trains  were 
one,  two,  and  three  days  late ;  the  sched- 
ule had  been,  in  the  words  of  Wayborn, 
the  old  train-dispatcher,  "busted  to  flin- 
ders!" 

And  with  the  knowledge  of  all  this 
behind  him,  Campe  Hadley  was  ready  to 
risk  his  fortune  and  another  twelve 
months'  labor  in  an  attempt  to  make  the 
Mountain  Division  at  least  a  non-losing, 
if  not  a  dividend-paying,  institution ! 

He  left  a  deal  of  the  management  of 
the  branch  to  old  Wayborn ;  you  could 
find  Hadley  himself  most  of  the  time  at 
Baldcap,  where  the  new  shops  had  been 
built.  President  Lorretto  paid  little  at- 
tention to  his  nephew  and  the  IMountain 
Division  after  that  final  interview  in  his 
office  at  headquarters ;  to  himself  he  ad- 
mitted that,  had  Hadley  not  been  his 
sister's  child,  he  would  have  satisfied  the 
directorate  of  the  system  by  letting  him 
go  at  once.  The  deficit  reported  from  the 
division  for  that  winter  was  enormous. 

Occasionally  whispers  of  something 
his  nephew  was  about  at  Baldcap  reached 
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the  little  president's  ears ;  but  he  closed 
them  to  gossip.  Meanwhile,  during  the 
"open"  season,  the  Mountain  Division 
was  proving  its  value  to  the  O.  &  D.  B. 
There  wasn't  a  dozen  passenger  trains  a 
(lay  over  the  route ;  but  despite  the  grade, 
the  freight  traffic  was  phenomenal.  All 
the  ore  from  the  Antler  and  Six  Brothers 
mines,  as  well  as  a  dozen  smaller  claims, 
fell  into  the  hands  of  Hadley  ;  and  many 
thousand  feet  of  lumber  came  down  the 
line,  too.  If  the  roadbed  could  only  be 
kept  open  during  the  winter  months,  the 
Mountain  Division  wouM  be  one  of  the 
best  paying  branches  of  the  O.  &  D.  B. 

This  fact,  and  the  additional  truth  that 
the  building  of  the  branch  had  been  a  pet 
project  of  Lorretto's,  and  that  he  hoped 
some  day  to  see  it  completed  through 
the  Wind  River  Mountains  to  a  junction 
with  the  nortb.crn  and  western  trunk- 
lines,  had  urged  the  president  to  "stand 
off"'  the  board  of  directors  and  give  his 
nephew  another  year  at  the  problem. 
Faint  as  his  hope  was  that  Hadley  could 
"make  good,"  Lorretto  closed  his  eyes 
and  ears  to  what  really  appeared  to  be 
utterly  unconquerable  obstacles  in  the 
young  superintendent's  path. 

Somebody  told  him  that  Hadley 's 
scheme  for  the  coming  battle  with  the 
snows  included  a  new-fangled  plow,  and 
that  it  was  on  such  an  invention  his 
nephew's  time  and  money  were  being 
spent ;  but  he  would  not  ask  Hadley  to 
report.  Apparently  he  had  no  interest 
in  what  was  going  on  in  the  Baldcap 
shops ;  even  in  the  late  fall,  while  on  his 
yearly  tour  of  inspection,  which  included 
the  Mountain  Division  to  the  end  of  the 
line,  deep  in  the  heart  of  the  hills,  he 
asked  no  questions  as  to  what  the  super- 
intendent proposed  to  do  when  the  Storm 
King  seized  the  line  in  its  grasp. 

In  truth,  he  did  not  see  much  of  his 
nephew  on  this  trip.  Lorretto  went  up 
with  a  party  of  the  directors  and  friends 
in  his  private  car,  and  they  remained  a 
week  at  Last  Jump  for  a  bear  hunt. 
Hadley  met  them  at  the  junction,  rode  as 
far  as  Baldcap  with  them,  and  then  sent 
on  his  assistant  to  play  host  for  the  rest 
of  the  way.  The  party  could  inspect  the 
Baldcap  shops  on  their  return. 

The  lack  of  game  was  really  what  de- 
layed the  party ;  never  before  had  bears 
been  so  scarce  at  this  time  of  year  in  the 


hills;  and  the  hunters  would  not  believe 
one  old  guide  who  declared  that  the 
creatures  had  already  taken  to  their  lairs 
so  early  in  the  season.  The  morning, 
however,  that  they  awoke  to  see  the  sun 
glittering  on  the  snowy  x:overlet  of  near- 
by peaks,  the  approach  of  winter  was 
recognized  by  all  hands,  Lorretto  urged 
an  immediate  return  to  the  plains. 

They  were  encamped  some  miles  from 
the  railroad,  however,  and  it  was  mid- 
afternoon  before  they  reached  Last 
Jump.  The  sun  had  disappeared  then, 
and  there  was  no  engine  at  hand  to  draw 
the  special  south.  Before  this  was 
remedied,  the  flakes  began  to  fall,  and 
the  special  finally  started  out  with  an  or- 
dinary brush  plow  in  front  to  sweep  the 
light  snow  from  the  tracks. 

Twenty  miles  down  the  line,  the  brush 
was  switched  off,  for  one  of  the  heavy 
"snow-hogs"  was  banking  the  snow  up 
on  the  right  hand,  and  it  was  wired  that 
the  full  complement  of  plows  and  men 
were  at  work  all  along  the  line.  Unless 
one  has  experienced  such  a  storm  in  the 
mountains,  the  rapidity  with  which  snow 
gathers  may  not  be  easily  understood.  It 
began  to  drift,  too. 

All  might  have  gone  w^ell  had  not  an 
ore-train  broken  down  between  the  spe- 
cial and  the  "snow-hog."  Lip  to  this 
point  (which  was  near  Antler  Pass)  the 
way  had  been  pretty  clear.  But  in  switch- 
ing across  the  main  track  the  freight  be- 
came stalled  and  the  president's  train  was 
held  up  for  half  an  hour. 

Half  an  hour  in  such  a  storm — the 
snow  did  not  fall  in  flakes,  but  in  sheets, 
which  lapped  the  train  about  and  were 
tucked  in  by  the  gale — was  disastrous. 
The  engine  of  the  special  had  to  be  dug 
out  before  she  could  start  again,  when 
the  wrecking  gang  had  cleared  the  track. 

Two  misfortunes  added  to  the  unpleas- 
antness of  the  accident.  Night  had  al- 
ready fallen ;  and  telegraph  communica- 
tion, for  some  reason,  was  broken  be- 
tween the  flag-station  at  which  they  were 
stalled  and  Baldcap. 

"Push  on!"  commanded  Lorretto. 
"We  can't  stay  up  here  in  this  Ciod-for- 
saken  part  of  the  world ;  the  way  things 
were  run  here  last  winter,  we  may  be 
stalled  till  spring  if  we  don't  push 
through  w^hile  there's  some  chance  of 
seeing  the  other  end  of  the  pass." 
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And  so,  against  the  advice  of  the 
driver  and  other  train  hands,  the  special 
started  once  more.  They  had  lost  the 
plow,  and  the  passage  that  useful  imple- 
ment had  made  for  them  was  merely  a 
ditch  in  the  snow.  The  headlight  of  the 
forward  engine  (a  second  locomotive  had 
butted  on  behind)  scarcely  revealed  the 
way  five  yards  in  advance  of  the  pilot. 
They  were  charging  a  wall  of  snow,  and 
it  was  difficult  to  distinguish  between  the 
drifts  which  had  fallen  and  the  swirling 
cloud  of  white  still  in  the  air. 

Back  in  the  private  car  the  visitors 
were  taking  the  matter  philosophically. 
All  but  the  excitable  little  president.  He 
well  knew  what  the  slow  progress,  the 
sudden  stoppages  and  backings,  the  des- 
perate charges  into  the  embanked  snow, 
meant.  His  cook  and  steward  were  busy 
supplying  the  train  hands  with  hot  coffee 
and  sandwiches.  Two  men  had  been 
brought  into  the  car  ahead,  badly  frozen. 
To  butt  through  the  pass  seemed  now 
impossible,  and  to  force  the  train  back 
to  the  last  station  was  quite  as  uncertain 
a  matter. 

The  train  finally  halted  for  some  min- 
utes,andthe  conductor  reported  inperson. 
"Stalled!"  was  the  verdict.  The  fuel 
was  getting  low ;  the  snow  balled  the 
machinery ;  the  drifts  were  as  high  as  the 
sandbox  ;  and  the  men  were  dead  beat ! 

"Fortunately  it's  the  first  blizzard  of 
the  season,  and  there'll  be  a  rise  of  tem- 
perature to  follow,"  said  Lorretto,  sav- 
agely. "Otherwise  we  might  be  here  for 
a  month,  as  far  as  my  precious  nephew 
has  the  ability  to  dig  us  out." 

He  actually  felt  anger  against  poor 
Hadley  for  this  storm — as  though  the 
superintendent  of  the  division  was  at 
fault.  It  wasn't  a  particularly  cheerful 
party  who  went  to  bed  in  the  private 
coach  that  night.  By  morning  the  fuel 
was  so  low  in  the  forward  tender  that 
the  men  were  sacking  coal  on  their  backs 
from  the  tender  of  the  rear  locomotive  to 
keep  the  fire  under  the  boiler  and  heat  in 
the  cars. 

Lorretto  ventured  into  'die  vestibule 
between  the  cars,  and  found  that  the 
snow  had  utterly  buried  the  train.  He 
pushed  on  between  the  rows  of  snoring 
train  hands,  to  the  front  platform.  That 
had  been  kept  clear,  and  he  looked  up  to 
see — the  snow  still  fallin.s:! 


A  shift  of  four  men  kept  the  engine 
cab  open,  and  passed  coal  over  the  car 
roofs.  The  engineer  managed  to  keep 
his  coils  hot  and  the  water  boiling ;  but 
the  snow,  melting  about  the  rods  and 
bearings,  had  congealed  again  into  ice 
and  not  a  wheel  could  be  turned.  The 
conductor,  however,  prophesied  a  sudden 
end  to  the  storm. 

But  the  sun  did  not  show  its  face  until 
noon.  When  the  president  and  his  party 
climbed  to  the  roof  of  the  forward  car, 
they  were  in  a  world  of  white.  The  steep 
sides  of  the  pass  were  completely  hidden 
by  the  snowbanks.  The  smokestack  of 
the  forward  locomotive  sent  up  a  spiral 
of  blue  haze ;  not  a  single  other  moving 
thing  appeared.     It  was  appalling. 

"We've  a  good  larder,  and  the  engi- 
neer assures  me  we've  fuel  enough  to 
heat  the  cars  for  twenty-four  hours,"  ex- 
plained the  president  of  the  O.  &  D.  B. 
"There'll  be  a  change  by  that  time — " 

"What's  that?"  interrupted  one  of  his 
friends,  holding  up  a  hand  for  silence. 
Borne  faintly  to  their  ears  was  a  dis- 
tant murmur — a  sound  which  shivered 
in  the  air  about  them  and  made  it  diffi- 
cult to  decide  from  which  direction  it 
came,  whether  up  or  down  the  pass.  Lor- 
retto cast  an  anxious  glance  upward  at 
the  white  walls.  Was  it  a  descending 
avalanche  ?  Luckily  his  companions  were 
not  apprehensive  on  this  score. 

Steadily  the  sound  increased  in  vol- 
ume, and  at  last  even  Lorretto  was  as- 
sured that  his  first  fear  was  unfounded. 
It  was  not  the  roar  of  an  avalanche. 
Suddenly  a  sharper  sound  smote  their 
cars,  and  they  gazed  upon  each  other  in 
amazement.  It  was  the  distant,  but 
clearly  echoing,  whistle  of  a  locomotive! 
"An  engine  coming  up  the  pass !"  de- 
clared one. 

In  that  direction  there  was  a  wall  of 
snow  over  which  they  could  not  even  see. 
Surely  the  pass  must  be  filled  with  the 
drifts  clear  to  its  lower  end! 

Nearer  and  nearer  came  the  sound,  as 
it  miijht  have  been  the  panting  of  some 
antediluvian  monster. 

"Gentlemen,  I  don't  know  what  it 
means,"  admitted  the  president;  "but 
there  is  evidently  some  sort  of  a  plow 
coming  throu.sfh  Antler  Pass — and  it  is 
coming  at  a  surprising  rate  of  speed." 
And  vet  it  seemed  arrant  nonsense  to 
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expect  a  "snow-hog"  to  push  aside  the 
mass  of  snow  that  was  heaped  between 
the  walls  of  the  great  cut.  Where  could 
it  be  pushed  to?  This  snow  must  be 
dug  out  and  carted  away  in  dumps  to 
make  way  for  the  running  of  trains — 
that  stood  to  reason. 

Yet  on  the  monster  came,  panting  and 
blowing  like  a  living  thing.  The  eager 
officials,  joined  by  the  train  hands,  ven- 
tured ahead  of  the  stalled  engine  and 
mounted  to  the  summit  of  the  hard- 
packed  drift.  From  that  eminence  they 
obtained  a  view  of  a  straight  half-mile 
of  the  pass. 

There  was  a  sharp  curve  at  the  end  of 
that  straight  stretch  ;  somewhere  behind 
that  curve  the  panting,  snorting  monster 
was  at  work.  Lorretto  saw  the  train 
hands  whispering  together  and  looking  at 
him,  I)ut  he  disdained  questioning  them. 
Plainly  this  was  not  entirely  a  mystery 
to  them.  Had  Hadley  accomplished  the 
impossible,  after  all?  Was  this  what  he 
had  been  at  work  on  for  the  better  part 
of  six  months? 

Then  somebody  shouted.  The  pass  at 
the  curve  was  suddenly  filled  with  a 
cloud  of  snow  which  rose  like  smoke 
into  the  air.  For  a  moment  the  presi- 
dent feared  an  avalanche  again. 

But  this  disturbance  of  the  snow  was 
not  from  above.  A  tall  stack  appeared 
through  the  cloud,  from  which  there 
floated  black,  oily  smoke,  while  for  yards 
ahead  of  it  the  heaped  up  drifts  seemed 
in  motion. 

The  black  forefront  of  the  strangest 
machine  that  had  ever  been  seen  on  that, 
or  any  other,  railroad,  loomed  into  view. 
The  snow  seemed  fairly  to  melt  before  it. 
With  the  panting  of  steam  and  clank  of 
metal  against  metal,  was  now  joined  the 
swish  of  currents  of  water,  and  steam 
rose  behind  the  smoke  and  snow  dust 
as  though  from  a  boiling  caldron. 

The  snow  disap]:>cared  as  if  by  magic 
as  the  Thing  approached.  The  black 
rocks  which  guarded  the  pass  just  there 
at  the  curve  appeared,  wet  and  smoking ; 
and  with  marveling  eyes  the  little  group 
of  stranded  railroad  men  beheld  The 
Monster  in  its  entirety  as  it  rounded  the 
turn. 

Fancy  a  boiler  nearly  twice  as  long 
as  that  of  the  ordinary  camel-back,  and 
with  a  boxed-in  cab  at  the  rear,  as  well 


as  the  double-sectioned  cab  on  the  mid- 
dle of  the  boiler.  Forward  of  this  "sad- 
dle" cab  were  two  short-armed  bucket- 
shovels  which  scooped  half  a  horse-load 
each  of  snow  and  dumped  it  into  a  hatch 
on  the  top  of  the  boiler,  each  minute. 
Later  Lorretto  learned  that  this  snow 
fell  upon  rows  of  pipes  through  which 
a  current  of  boiling  water  passed,  was 
melted,  and  poured  out  below,  and 
through  vents  between  the  huge  wheels, 
in  jets  of  hot  water  and  steam,  thus 
melting  and  carrying  ofif  the  lower  layer 
of  snow  for  three  or  four  feet  upon 
either  side  of  the  rails. 

The  rails  of  the  Mountain  Division  of 
the  O.  &  D.  B.  were  laid  almost  entirely 
upon  a  rock  foundation,  and  the  spent 
water  and  melted  snow  washed  down  the 
grade  in  the  ditches  on  either  hand  with- 
out endangering  the  solidity  of  the  road- 
bed itself. 

Marveling  at  the  clanking  snow-scoops 
with  their  clock-like  action,  and  the 
steady  advance  of  the  plow,  the  presi- 
dent and  his  companions  watched  in 
silence.  Soon  Lorretto  descried  a  figure 
on  the  roof  of  the  rear  cab  of  the  Mon- 
ster, directing  the  men  governing  the 
machinery.  It  was  Campe  Hadley  who, 
when  his  invention  approached  within  a 
few  rods,  waved  them  commandingly 
from  the  summit  of  the  drift,  whence 
the  spectators  retreated  to  the  car  roof, 
out  of  danger. 

In  a  few  minutes  the  front  of  the 
Monster  burst  through  the  tall  drift ; 
there  was  a  whirring  of  machinery,  a 
final  swish  of  the  boiling  water,  and  then 
— the  drift  melted  and  the  plow  stopped 
within  a  yard  of  the  engine  pilot.  They 
saw  now  that  the  motive  power  of  the 
huge  machine  was  one  of  the  big  freight 
moguls  built  especially  for  mountain 
climbing. 

Hadley  ran  along  the  running  board, 
leaped  upon  the  pilot  of  the  stalled  en- 
gine, ancl  came  over  to  his  uncle  and  the 
astonished   directors. 

"The  boys  are  going  to  couple  onto 
your  train  and  snake  her  back  to  the 
switch  and  siding  at  the  lower  end  of  the 
pass,"  he  observed,  shaking  hands  non- 
chalantly. "If  your  drawhead  holds,  we'll 
clear  you  out  of  the  way  and  get  on  to 
finish  our  job  before  night.  If  I'd  looked 
for  such  a  snow  as  this  when  it  began 
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yesterday,  we'd  have  kept  the  pass  clear 
all  night  and  you  wouldn't  have  been 
stalled." 

Then  he  winked  at  his  uncle.  "What 
do  you  think  of  her,  eh?"  he  asked. 
"She  isn't  handsome,  and  she's  cost  a 
pretty  penny  ;  but  with  another  like  her 
I'll  agree  to  keep  the  division  open  and 
the  trains  running  pretty  near  on  sched- 
ule this  winter.  I  think  in  time  I  could 
propel  her  with  her  own  power,  too — 
we're  using  solidified  petroleum  for  fuel, 


you  know,  and  that  takes  little  room  and 
makes  a  Hades  of  a  fire." 

Lorretto  shook  hands  with  him  again. 
"So  that  thing  cost  us  twenty  thousand 
dollars,  did  it?"  he  murmured.  "Well, 
It's  worth  it." 

His  nephew  smiled  grimly.  "No,  it 
cost  me  that."  he  said.  "It's  going  to 
cost  the  O.  &  D.  R.  considerable  more. 
You  remember,  uncle,  that  you  wouldn't 
back  my  idea,  and  I  must  have  some  re- 
turn for  the  risk  I  ran." 
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OST  men  know  love  but  as  a  part  of  life  ; 
They  hide  it  in  some  corner  of  the  breast. 
Even  from  themselves;  and  only  -when  they  rest 
In  the  brief  pauses  of  that  daily  strife 
^X^ere-with  the  -world  might  else  be  not  so  rife. 
They  draw  it  forth  (as  one  dra-ws  forth  a  toy 
To  soothe  some  ardent,  kiss-exacting  boy). 
And  hold  it  up  to  sister,  child,  or  wife. 
Ah  me  !    why  may  not  love  and  life  be  one? 
AVhy  -walk  -we  thus  alone,  when  by  our  side. 
Love,  like  a  visible  god,  might  be  our  guide? 
Ho-w  would  the  marts  grow  noble  !   and  the  street. 
Worn  like  a  dungeon-floor  by  ■weary  feet. 
Seem  then  a  golden  courtw^ay  of  the  sun  ! 

— Henry  Timrod. 


Trolley  Line  Hanging  in  Air 

Contemplated  Suspended  Railway  for  the  German  Capital 


By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  "The  Technical  World  Magazine' 


TT'fE  problem  of  providing  for  the 
requirements  of  the  rapidly 
growing-  street  traffic  has  re- 
cently come  to  the  fore  in  many 
European  capitals ;  and  even  in  Berlin, 
which  has  long  been  so  highly  praised 
for  the  excellent  means  of  conveyance  it 
enjoys,  the  inadequacy  of  the  present 
tramway  and  railway  system  is  keenly 
felt.  New  projects  have  therefore  been 
suggested  ;  and  one  of  the  proposals  most 
interesting  and  most  likely  to  be  adopted 
is  to  install  a  high-speed  railway  on  the 
monorail  suspended  system. 


While  the  number  of  inhabitants  of 
Greater  Berlin  has  increased  by  2^^ 
times  during  the  last  thirty  years,  the 
passenger  traffic  on  its  tramways,  omni- 
bus lines,  and  metropolitan  railways  has 
increased  by  20  times.  It  is  not  unlikely 
that  the  total  passenger  traffic  will  have 
been  doubled  as  against  the  present 
figures,  after  another  ten  years.  Now,  as 
the  tramway  traffic  has  practically 
reached  its  permissible  maximum  in  cer- 
tain streets,  while  the  output  of  the  pres- 
ent metropolitan  railways,  also,  is  not 
susceptible   of   any    further  material   in- 


SUSPENDED   MONORAIL  CAR  ON   LINE  OF  ELBERFELD-BARMEN  RAILWAY. 
Tills  l^ne  is  proposed  model  for  Berlin  scheme. 


{170) 


TROLLEY    LINE    HANGING    IN   AIR 


171 


ARRANGEMENT   OF    KI\  1;R   TRACKS   ON    ELBERFELD-BARMEN    RAILWAY. 
Same  method  proposed  for  portions  of  Berlin  road. 


crease,  the  only  possibility  of  coping  with 
these  conditions  is  to  provide  for  new 
high-speed  railways  of  great  capacity, 
special  care  being  taken  to  avoid  as  far  as 
possible  any  further  crowding  of  the  al- 
ready congested  streets.  The  most  con- 
gested district  is  obviously  that  part  of 
the  town  which  is  to  an  ever-increasing 
extent  becoming  a  center  of  business, 
while  being  less  and  less  used  for  dwell- 
ing purposes.  The  new  high-speed  rail- 
ways will  accordingly  have  to  distribute 
traffic  over  a  larger  area ;  and  this  result 
can  be  reached  in  the  simplest  way  by 
installing  a  north-south  railway  line  to 
counteract  the  present  mainly  western- 
eastern  course  of  traffic. 

The  railway  system  suggested  by  the 
Continental  Company  for  Electrical  I'n- 
dertakings  is  the  monorail  suspended 
railway  system  which  has  been  in  suc- 
cessful operation  for  some  time  between 
Elberfeld  and  IJarmen.  A  special  ad- 
vantage of  this  system  is  its  elegance  in 
aspect,  the  girders  being  placed  at  about 
twice   the   height   of    ordinary    elevated 


railways,  while  being  of  hardly  more 
than  half  their  breadth  and  of  more  open 
construction  so  as  to  take  up  much  less 
of  the  air  and  light  of  the  street.  Its 
ease  of  dealing  with  curves  (curvatures 


Cross-Section  or  Suspended  Railroad. 
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TYPICAL   STATION   ON   ELBERFELD-BARMEN    SUSPENDED   RAILWAY. 


of  160-foot  radius  being  traveled  through 
at  the  same  speed  as  those  of  650- foot 
radius  in  the  case  of  the  ordinary  type 
of  elevated  railway)  gives  this  system 
still  another  advantage.  The  necessity 
of  the  purchase  of  ground  is  furthermore 
greatly  reduced  as  compared  with  ele- 
vated railways.  While  a  perfectly  noise- 
less operation  is  impossible,  the  noise 
produced  by  suspended  railways  is  much 
slighter  than  that  of  either  elevated  or 
surface  railways. 

The  projected  suspended  line,  starting 
from  Gesundbrunnen  Station  on  the 
metropolitan  railway,  would  traverse 
Berlin  southward  as  far  as  P)rietzer 
Grenze  (Rixdorf),  where  the  other  ter- 
minal station  would  be  installed.  As 
both  terminals  would  be  arranged  in  the 
shape  of  reversing  loops,  the  two  tracks 
of  the  railway  would  constitute  a  closed, 
uninterrupted  cycle, including  no  switches 
(so  far  as  passenger  traffic  is  con- 
cerned) ;  a  total  of  seventeen  stations  has 
been  proiv^idcd.  The  length  of.  the  line, 
exclusive  of  the  reversing  loops  and  in- 
termediate   stations,    will    be    11.9   kilo- 


meters (7.4  miles)  :  the  maximum 
gradient  is  to  be  1 :30.  The  upper  level 
of  the  rails  will  range  from  32.8  to  70.5 
feet  above  the  level  of  the  street.  The 
latter  figure  is  necessitated  by  the  fact 
that  the  suspended  railway  will  have  to 
pass  at  an  oblique  angle  above  the  west- 
ern line  of  the  metropolitan  railway, 
where  space  for  an  additional  story  to 
that  railway  is  to  be  allowed  for.  The 
same  crossing  results  in  the  necessity  of 
the  high  gradient  of  1 :30.  Among  other 
important  constructions  on  the  open 
track,  there  will  be  the  bridging  of  the 
river  Spree,  where  the  stream  will  be 
traversed  by  a  single  span  consisting  of 
parabolical  girders.  Blocks  of  houses 
have  to  be  pierced  at  two  places.  The 
stations  are  to  accommodate  trains  made 
up  of  three  cars,  means,  however,  being 
provided  to  allow  of  a  further  extension. 
At  the  terminal  stations,  all  tracks  are 
arranged  in  such  a  way  as  to  call  for 
only  forward  running  of  the  cars.  The 
double  track  terminates  in  a  reversing 
loop,  whence  two  secondary  tracks  are 
branched  off,  to  allow  of  any  manipula- 
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tion  of  cars  that  may  be  necessary  witli- 
oiit  interferinti^  with  the  service.  The 
shed  tracks  connected  to  the  reversing 
loop  are  intended  for  the  instalHng  of 
reserve  cars  to  alter  the  length  of  the 
trains.  The  type  of  switch  used,  will 
follow  very  closely  the  model  of  the  Bar- 
men-Elberfeld  line. 

To  support  the  runway,  there  are  to 
be  used  exclusively  what  are  called  cen- 
tral supports  or  else  forked  supports. 
both  of  wdiich  types  readily  lend  them- 
selves to  a  rich  ornamentation.  As  on 
the  other  hand  the  streets  to  be  traversed 
by  the  railway  are  all  very  straight  and 
slightly  over  62  feet  in  breadth,  the  gen- 
eral aspect  of  this  suspended  railway 
should  seem  to  be  rather  less  objection- 
able than  that  of  any  other  type  of  over- 
head high-speed  railway. 

The  same  type  of  car,  accommodating 
85  passengers,  with  46  seats,  is  to  be 
used  throughout.  Each  car  is  provided 
with  a  special  controlling  device  enabling 
it  to  run  either  singly  or  in  connection 
with  other  cars,  irrespective  of  the  order 
of  the  latter,  composite  trains  being  con- 
trolled by  the  driver  of  the  head  car. 
To  insure  safety  of  operation,  the  elec- 
trically operated  "Atalis"  automatic  block 
signal  is  to  be  used,  which  has  given 
every  satisfaction  on  the  Barmen-Elber- 
feld' suspended  railway.  A  special  ad- 
vantage of  this  type  of  block  signal,  apart 


from  its  reliability,  is  that  in  case  of 
mistakes,  all  there  can  be  occasioned  is 
a  delay  of  trains,  but  never  a  mistake  in 
the  signals,  interfering  with  the  safety 
of  the  trains.  To  allow  of  communica- 
tion between  the  station-guards  and 
train-drivers,  telephone  plants  will  be 
provided. 

Only  one  class  of  cars,  with  separate 
compartments  for  "smoking"  and  "non- 
smoking." is  to  be  provided  at  the  be- 
ginning ;  and  the  service  w^ill  be  started 
with  single-car  trains,  running  at  5-min- 
ute  intervals,  except  during  the  earl}- 
morning  and  late  evening  hours,  for 
which  a  ten  minutes'  service  is  contem- 
plated. A  reduction  to  a  two  minutes' 
service  will  however  be  effected  in  case 
of  necessity. 

With  a  maximum  speed  of  a  little  over 
31  miles  and  an  average  speed  of  slightly 
over  18>^  miles  per  hour,  the  total  dis- 
tance from  Gesundbrunnen  to  Rixdorf 
will  be  traversed  in  22>4  minutes. 

In  the  case  of  a  two  minutes'  service 
with  three-car  trains,  it  will  be  possible 
to  convey  7,500  passengers  per  day  in 
either  direction,  corresponding  to  a  mini- 
mum yearly  output  of  40-50  million  in- 
dividual journeys.  It  is  however  in- 
tended eventually  to  increase  the  size  of 
the  trains  to  six  cars,  while  the  possibility 
of  reducing  the  intervals  of  service  below 
two  minutes  might  also  be  considered. 
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Vast  Forest  of  Crystal  Trees 

The  Wonderland  of  Arizona's  Petrified  Forest,  Formed  While  the  Earth  -was  Young 


By  GUY   E.  MITCHELL 

Secretary,  National  Irrigation  Association 


A  WONDER  of  the  world  is  the 
great  Petrified  Forest  of  Ari- 
zona. It  is  of  as  enthralHng 
human  interest  as  the  great 
cataracts,  caves,  and  canyons  of  the 
Western  hemisphere.  It  is  of  intense 
interest  to  the  scientist,  who  in  these 
stone  trees  catches  a  ghmpse  of  the  world 
when  it  was  yet  young,  and  seeks  a  clew 
to  the  solution  of  some  of  the  mysteries 
of  nature — for  this  forest  is  older  than 
the  human  mind  can  conceive. 

The  Government  of  the  United  States 
has  taken  the  forest  under  its  care.  At 
the  last  session  of  Congress,  it  was  set 
aside  as  a  government  reservation.  The 
reserve  embraces  roughly  5,000  acres, 
useless  for  agriculture,  and  devoid  so 
far  as  known  of  mining  value,  but  of 
incalculable  worth  in  stimulating  broader 
and  higher  thoughts  in  plain  i)e()ple  and 
furnishing  a  text  for  study,  exploration, 


StNiiNi-.L  oi-  Hit  Arizona  Petrified  Forest, 


and  speculation  on  the  part  of  men  who 
by  means  of  geology  would  unravel  some 
of  the  secrets  of  the  world's  past. 

This  garden  of  monuments  to  the 
vegetation  of  bygone  ages  is  covered 
with  wood  which,  by  the  chemistry  of  the 
Creator,  has  been  transmuted  into  stone. 
In  some  places  there  are  trunks  of  trees 
a  hundred  feet  long,  prone  upon  the 
ground,  lying  as  they  fell  when  the  earth 
was  young.  Huge  logs,  broken  into  sec- 
tions, lie  in  confusion  about  the  park. 
One  cannot  walk  without  stepping  on 
bits  of  stone-wood.  Everywhere  is  found 
the  curious  material.  The  wreckage  of 
this  one-time  stately  forest  of  living  trees 
varies  from  bits  the  size  of  a  marble  to 
blocks  and  logs  eight  to  ten  feet  thick. 
Much  of  this  great  exhibit  rests  upon  the 
surface  of  the  ground ;  some  is  buried  so 
as  to  be  out  of  sight ;  and  much  is  only 
partly  inhumed,  so  that  from  the  shale 
project  stumps,  trunks,  and  branches  of 
what  once  upon  a  time  were  trees  that 
gave  shade  and  shelter  to  strange  ani- 
mals long  ago  extinct,  which  roamed  that 
part  of  the  earth  before  man  was  born. 

The  country  of  these  stone  woods  is 
mesa  or  table  land,  mesa  being  the  Span- 
ish word  for  "table,"  and  all  that  western 
region  being  under  Spanish  dominion  be- 
fore the  United  States  obtained  title  by 
conquest,  discovery,  or  purchase.  These 
mesas,  even  without  the  attraction  of  the 
fossil  forests,  would  be  interesting  to  the 
l)aLxontologist,  geologist,  geographer,  or 
anyone  who  marvels  at  scenic  beauty. 
They  are  of  shale,  clay,  and  sandstone  of 
many  colors.  They  have  been  eroded  by 
wind,  grit,  and  water  till  shaped  into 
forms  of  bizarre  beauty.  Looking  on 
this  strange  scene  apj^alls  one  with  the 
suggestion  of  the  countless  ages  that 
must  have  passed  while  this  erosive 
process  has  been  under  way. 
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In  telling  of  the  origin  of  the  forest,  a 
writer  of  scientific  attainment  has  elo- 
quently said 

"Once  they  were  a  forest  of  stately  pines 
grown  to  a  height  far  beyond  that  attained 
by  the  trees  of  to-day.  Ages  passed;  and 
through  some  unexplainable  act  of  nature,  they 
were  uprooted,  prostrated  to  the  ground, 
probably  buried  beneath  the  earth  by  volcanic 
ashes  and  the  snows  of  countless  winters. 
Next  came  the  waters  of  the  floods,  leaving 
over  the   prone   giants   an   inland   sea,   and   all 


stone  National  Park,  and  in  parts  of 
Wyoming  and  California.  But  the  re- 
mains of  Arizona's  Petrified  Forest  are 
the  most  numerous,  representative,  in- 
teresting, and  above  all  the  oldest.  Its 
stone-wood  is  older  by  millions  of  years 
than  that  found  in  the  Yellowstone 
country  and  in  Wyoming  and  California. 
Nor  is  there  any  other  place  where  the 
petrified  wood  assumes  so  many  varied 
and   wondrous   forms  and   colors.     The 


PETRIFIED  TREE  TRUNK  SERVING  AS  A  BRIDGE. 


traces  of  the  green  forest  were  swept  away. 
Vast  periods  of  time  passed ;  the  seas  van- 
ished ;  volcanoes  sent  their  ashes  high  in  the 
air,  and  explosions  from  the  interior  of  the 
earth  swept  upward  the  debris,  among  which 
were  the  wrecks  of  the  pines.  Following  this 
period,  the  waters  hurried  toward  lower  levels, 
gnawing  the  masses  and  endeavoring  to  eat 
into  the  very  cell  structure  of  the  logs.  Erosion 
was  at  work ;  and  after  centuries,  through  the 
probable  action  of  acids  and  alkalies,  the  logs 
of  the  ancient  forest  are  revealed  to  the  human 
eye.  But  they  are  no  longer  wood.  They 
are  changed  into  logs  of  adamant." 

Not  all  the  petrified  forests  of  the 
United  States  are  to  be  found  in  the  Ari- 
zona reservation.  Large  deposits  of 
petrified  wood  occur  in  various  other  sec- 
tions of  Arizona,  as  well  as  in  New 
Mexico  and  Utah.  There  are  large  de- 
posits of  petrified  wood  in  the  Yellow- 


wood  of  the  "Forest"  is  often  so  beauti- 
ful and  so  hard  that  it  may  be  classed 
with  precious  stone.  Much  of  this  min- 
eral formation  passing  through  Nature's 
laboratory  has  been  converted  into  chal- 
cedony, opals,  and  agates,  and  some  of 
it  closely  resembles  jasper  and  onyx. 
Sections  of  it  are  so  hard  that  from  them 
may  be  made  an  excellent  quality  of 
emery. 

The  coloring  in  this  strange  matter 
would  cheer  the  eye  of  an  artist.  In  it 
is  to  be  seen  every  shade  of  black,  red, 
yellow,  blue-purple,  and  lavender,  but 
each  piece  is  distinctly — or  zvas  distinctly 
— wood,  for  the  grain  and  the  knots  show 
clearly.  The  chips  which  litter  the 
ground  seem  as  heavy  as  lead,  and  are  as 
hard  as  steel  and  as  dense  as  flint.     The 
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Petrified  Logs  from  which  Earth  has  been  Washed. 

agents  of  the  Government  perniit  visitors 
to  carry  off  small  fragments,  but  the  re- 
moval of  large  blocks  is  forbidden. 
There  was  a  time  v^hen  teams  hauled  this 
wood  away  for  exhibition  purposes  and 
for  use   as  ornamental  stone.     Though 


the  supply  of  the  stuff  is  apparently  in- 
exhaustible, yet  the  Government  feels 
that  it  is  acting  wisely  in  preserving  the 
forest  as  much  intact  as  possible.  The 
Petrified  Forest  is  to  be  enjoyed  by  this 
generation,  and  preserved  for  and  handed 
down  to  posterity. 

Perhaps  the  focal  point  of  interest  in 
the  stone  forest  is  the  Natural  Bridge. 
The  bridge  is  a  giant,  petrified  trunk 
which  lies  obliquely  over  a  little  canyon 
thirty  feet  wide  and  twenty  feet  deep, 
the  distance  to  be  traversed  on  this  foot- 
bridge being  44  feet.  The  log  is  ten  feet 
in  circumference,  and  the  visible  length 
of  the  tree  of  which  it  is  a  part,  is  111 
feet.  It  is  longer  than  this,  but  only 
this  length  is  visible,  for  one  end  of  it  is 
deep-buried  in  shale  and  sandstone. 
Recently  the  bridge  has  given  signs  of 
disintegrating,  for  petrified  wood  is  brit- 
tle and  apt  to  crack.  The  Government, 
to  preserve  the  bridge,  has  built  two 
stone  abutments  to  support  it,  so  that  at 
present  the  bridge  has  three  spans. 


The  Retort  Courteous 

GENERAL  GREENE,  of  Rhode  Island,  is  credited  with  a 
prompt  and  telling  retort  to  the  somewhat  cold  and  pom- 
pous Russian.  Count  Gurowski,  to  whom  a  common  ac- 
quaintance abruptly  introduced  him  at  Ne-wport.  The  Count, 
■without  expressing  by  -word  or  gesture  any  pleasure  in  making 
the  acquaintance,  peered  slowly  over  his  green  spectacles  at  the 
General,  and  said  very  quietly  :  "  I  believe  you  have  a  great  many 
generals  in  this  country."  "Yes,"  replied  Greene,  bowing,  "almost 
as  many  as  you  have  counts  in  Europe. 


Seen  at  the  Automobile   Shows 

Cheapest  and  Most  Expensive  Pleasure  Vehicles— Huge  Trucks  and  Tiny 
Delivery  Carts — Automobile  Luxuries  and  Novelties 


By  DAVID  BEECROFT 

Associate  Editor  Motor  Age 


THE  smallest  and  cheapest  pleas- 
ure vehicle  exhibited  at  the  re- 
cent automobile  show  in  Chicago 
was  the  Orient  buckboard,  a 
product  of  the  Waltham  Manufacturing 
Company.  This  little  machine — which 
sells  for  $400 — is  not  an  innovation  of 
the  present  season,  but  has  been  an  ac- 
cepted vehicle  for  the  last  three  years. 
It  is  capable  of  carrying  two  passengers 
at  the  rate  of  35  miles  j)er  hour  on  rural 
roads  and  at  the  remarkable  low  expense 
of  four-sevenths  cent  per  mile — the  ma- 
chine making  35  miles  on  one  gallon  of 
gasoline,  which  in  most  places  retails  at 
20  cents  a  gallon.  It  is  fitted  with  a 
three  and  one-half-gallon  gasoline  tank, 
so  that  the  tourist  has  on  hand,  with  full 
tanks,  a  fuel  supply  for  125  miles.  To 
this  must  be  added,  of  course,  the  pit- 
tance of  oil  needed,  one  pint  sufficing  for 
90  miles,  making  the  lubricating  expense 


but  1  cent  for  each  15  miles  traveled. 
Notwithstanding  its  speed  abilities  and 
the  slight  expense  of  operation,  the  ma- 
chine weighs  approximately  550  pounds 
and  measures  80  inches  in  length  from 
axle  to  axle.  Its  power  comes  from  a 
single-cylinder,  4  horse-power, air-co<:)led, 
gasoline  motor,  placed  vertically  above 
the  back  axle^  a  feature  which  makes  the 
rear  view  of  this  machine  resemble,  to  a 
remarkable  degree,  the  front  view  of  its 
many  Ijig  brothers.  To  aid  in  cooling  the 
motor,  a  three-blade  rotary  fan,  driven  by 
a  belt,  is  placed  in  front  of  it,  directing  a 
constant  draught  of  cold  air  on  its  sur- 
face. The  power  is  taken  from  the 
motor  through  a  friction  disc  on  the 
front  end  of  the  crankshaft  against  the 
surface  of  which  disc  bears  a  friction 
wheel  carried  on  a  cross-shaft.  In  the 
ends  of  this  cross-shaft  are  sprockets  for 
the  side  chains  to  the  rear  wheel  hubs,  as 


ORIENT  HUCKBOARD. 
Price  S400.— Cheapest  i)loasure  vehicle  at  the  Cliicayo  Show. 
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APPERSON  fl5-100-HORSE-POWER  RUNABOUT. 
Price,  $11,500. — Most  expensive  automobile  of  domestic   manufacture  seen  at  Chicago  Show. 


shown  in  the  ilhistration.  The  wheels, 
ahriost  bicycle  in  character,  are  26  inches 
in  diameter  and  carry  pneumatic  tires 
two  and  one-half  inches  in  diameter.  The 
control  of  the  buckboard  is  simple :  To 
the  front  of  the  seat  is  a  lever  with  han- 
dle grip,  and  by  a  right  or  left  movement 
of  this  lever  the  steering  is  accomplished  ; 
at  the  left  of  the  seat  is  a  lever  for  chang- 
ing tlie  speeds;  and  pedals  for  braking 
are  in  the  footboard.  With  a  top  the 
buckboard  is  well  suited  for  all-year  use. 
To  the  rear  of  the  seat  is  a  convenient 
compartment  for  carrying  baggage. 

Most  Expensive  American  Car 

Both  money  and  brains  have  made  the 
automobile  within  the  last  decade  the 
speed  king  of  the  world.  For  years  the 
steam  locomotive  was  supreme ;  then 
came  the  electric  trolley  car  in  Germany, 
which  attained  a  speed  of  128  miles  per 
hour;  and  now.w^ithin  the  last  month,  has 
come  to  the  front  the  (leefmotor  car  with 
its  speed  of  almost  129  miles  an  hour. 
I'erha])s  the  fastest  runabout  car  yet  con- 
structed in  America,  if  not  in  the  world, 
is  the  Apperson,  a  Iloosier  vehicle,  built 
by  the  Ajiperson  Brothers  Automobile 
Comi^any  of  Kokomo,  Tnd.  This  car, 
with  a  market  price  of  $11,500,  is  the 
most  expensive  domestic  machine,  as  well 


as  one  of  the  speed  kings.  Its  power 
comes  from  a  95-100-horse-power,  four 
cylinder,  gasoline  engine  carried  in  the 
front  of  the  car  just  in  rear  of  the  front 
axle  and  entirely  in  front  of  the  dash- 
board. The  driver  sits  almost  midway 
between  the  front  and  back  road  wheels 
and  controls  the  machine  through  many 
pedals  and  levers.  In  front  of  him  is  a 
steering  wheel,  a  right  movement  of 
which  turns  the  front  wheels  to  the  right, 
and  a  left  turn  produces  the  opposite 
movement.  On  this  wheel  are  two  little 
levers  that  can  be  worked  by  his  fingers, 
by  which  the  speed  of  the  engine  can 
be  varied  from  100  to  1,500  revolutions 
per  minute  and  whereby  the  car  can  be 
made  to  travel  at  almost  any  desired 
speed.  To  his  right  is  a  pair  of  levers, 
one  for  applying  brakes  for  stopping  the 
car,  and  the  other  for  changing  the  speed 
of  travel  by  altering  the  gear  reduction 
between  the  crankshaft  of  the  motor  and 
the  back  wheels.  hVom  head  to  stern  the 
car  is  strongly  built,  being  made  almost 
entirely  of  steel,  except  the  body,  and 
weighing  2,500  pounds.  It  can  make  75 
miles  an  hour  with  ease  on  roads  where 
straight  stretches  are  possible,  having 
done  as  high  as  65  miles  around  its  native 
town.  This  means  that  on  ocean  beach 
stretches,  such  as  Florida  affords,  the  car 
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could  make  80  or  85  miles  per  hour.  It 
measures  10  feet  from  front  to  rear  axle, 
and  has  wheels  34  inches  in  diameter, 
each  carrying  pneumatic  tires  4^  inches 
in  diameter,  a  set  of  them  costing  $280. 

A  Disappearing  Runabout  Seat 

A  vexed  problem  with  motorists  who 
have  made  it  a  point  to  do  considerable 
touring  in  the  summer  months,  has  been 
the  taking  along  of  a  competent  mechanic 
to  make  little  repairs,  replace  tires,  and 
clean  the  car  tip  at  each  stop.  Where  to 
carry  the  mechanic  without  adding  a  large 
rear  seat,  was  the  problem.  A  custom 
originated  in  Germany  and  other  foreign 
countries  for  the  mechanic  to  sit  on  the 
footboard  at  the  left  side  with  his  feet 
on  the  steps.  This  was  all  right  for  or- 
dinary traveling,  but  with  fast  speeding 
over  rough  roads  the  danger  of  the  me- 
chanic being  thrown  off  was  so  great  that 
for  American  purposes  the  custom  was 
not  accotmted  a  safe  one.  The  rumble 
seat  has  been  brought  out  as  the  solution. 
It  is  a  single  seat  behind  the  front  seat, 
and  assumes  a  variety  of  forms.  That 
adopted  on  the  two-passenger  roadster 
of  the  Pope  Motor  Car  Company,  To- 
ledo, O.,  is  of  the  folding  type,  so  that 
when  not  in  use  it  is  enclosed  within  the 
rear  compartment  of  the  body.  The  seat 
is  secured  to  the  under  side  of  a  lid  to  this 
comjjartment,  so  that  when  the  lid  is 
opened  and  thrown  back,  resting  on 
the  remaining  portion  of  the  cover,  the 
seat  is  brought  into  an  upright  position, 
and  ample  foot-room  is  provided  in  the 
front  part  of  the  compartment.  To  aid 
the  mechanic  in  holding  his  place,  two 
hand  grii)s  are  provided,  one  on  each  arm 
of  the  seat,  and  two  others  are  fitted  to 
the  back  of  the  front  seat.  This  rumble 
seat  adds  but  little  weight,  gives  excel- 
lent accommodation  for  the  mechanic, 
produces  an  attractive  rakishness  to  the 
body  design,  and,  if  not  needed,  folds 
away,  leaving  the  body  an  out-and-out 
runabout. 

Largest  of  Commercial  Autos 

Horseless  Town  is  no  Utopian  dream 
if  the  Automobile  Show  can  be  taken  as 
criterion  of  the  advancement  made  in 
automobile  trucks,  automobile  drays,  and 
automobile    delivery    wagons.      A    few 


vears  ago  the  motor  wagon  was  a  curi- 
osity, now  it  is  invading  the  big  cities  by 
the  score,  and  in  Old  London  is  fast  sup- 
planting the  horse.  .Vmerican  motor 
trucks,  while  not  so  numerous,  are  never- 
theless up-to-date  in  every  respect;  and 
one  of  the  leaders  is  what  has  come  to  be 
known  as  the  Four-Wheel  i:)rive,  a 
massive  machine  built  by  the  T^our-Wheel 
Drive  Wagon  Co.  of  Milwat:kee,  and 
capable  of  carrying  over  any  roads  a. 
load  ranging  from  six  to  ten  tons.  This 
truck  differs  from  all  others  of  its  class  in 
that  all  four  of  its  road  wheels  are  caused 
to  revolve  from  the  gasoline  motor ;  and 
so  the  four  of  them  aid  in  pulling  the  car 
with  its  load,  the  result  being  that  the 


Can   be  folded  dowiiwaid   oul  of  sifllt. 

truck  is  capable  of  manreuvering  with 
much  heavier  loads  than  those  where 
onlv  the  two  rear  wheels  do  the  driving. 
Stiil  another  point  about  this  machine  is 
that  the  four  wheels  are  turned  to  right 
and  left  for  steering  the  truck,  instead  of 
the  front  t\vo  wheels  only.  This  allows 
of  turning  in  close  quarters.  This  mas- 
sive truck  uses  wood  tires  in  place  of 
rubber,  the  latter  wearing  very  rapidly 
when  heavy  loads  are  carried  over  cob- 
blestone pavements.  The  tires  and  the 
spokes  are  the  same,  so  that  wdien  tires 
are  replaced,  a  new  set  of  spokes,  as  it 
were,  is  also  installed.  It  is  surprising, 
with  a  big  machine  like  this,  that  ball 
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bearings  should  be  used  in  the  road 
wheels,  but  these  have  proven  most 
serviceable  because  of  the  large  size  of 
balls  used.  The  ability  of  a  machine  of 
this  class  is  nothing  short  of  colossal. 
In  tests  it  has  pulled  44  tons  consisting 
of  an  8-ton  load  it  carried  and  a  flat  car 
loaded  with  v36  tons  of  stone.  In  other 
tests  the  truck  has  been  loaded  with  6  tons 
and  thewheels  backed  close  to  a  133/2-inch 
street  curb,  when  the  power  was  turned 


little  indication  that  the  future  contained 
a  metamorphosis  of  this  two-wheeler,and 
that  now  many  big  firms  would  be  using 
what  are  called  tri-cars  for  light  and 
speedy  delivery  work.  Tri-cars  are  little 
three-wheel  machines  with  twO'  wheels 
in  front  between  which  is  carried  a  large 
oval-shaped  carrying  space.  To  the  rear 
of  this  compartment  is  a  single  wheel, 
used  for  driving  purposes  the  same  as  the 
back  wheel  in  a  bicycle.     The  power  for 


LARGEST   COMMERCIAL   AUTOMOBILE    MADE  IN   AMERICA. 

Four-Wheel  Drive  Wagon  Company's  truck.     Has  wood  tires,  and  drives  and  steers  by  the  four  road  wheels. 
Load,  6  to  10  tons.     Speed,  2  to  15  miles  per  hour. 


on  and  the  machine  mounted  the  curl) 
without  sticking.  Immense  loads  have 
been  carried  at  a  speed  of  ten  miles  per 
hour.  On  rough  places  the  speed  is  eight 
miles, or  as  low  as  two  in  crowded  streets. 
From  repeated  months  of  service  it  has 
been  found,  by  k<.'eping  account  of  the 
gasoline  and  oil  used,  and  the  necessary 
repairs,  that  a  machine  of.  this  character 
will  do  the  same  work  as  five  twor-horse 
teams  at  al'out  half  the  cost. 

Smallest  Commercial  Auto 

Ten  years  ago.  when  the  delivery  l)oy 
carried  a  reasonable  express  load  on  his 
shoulders  while  he  manoeuvered  through 
crowded  streets  on  his  bicycle,  there  was 


locomotion  is  a  little  3-horse-power  air- 
cooled  motor  carried  in  the  seat  post  and 
from  which  a  chain  transmits  the  drive 
to  a  sprocket  on  the  rear  wheels.  One 
of  the  leading  makers  of  this  type  of  tri- 
car in  America  is  the  Aurora  Automatic 
Machinery  Co.,  Aurora,  111.,  which  has 
numerous  models.  The  machines  will 
carry  a  load  of  350  to  500  pounds  and 
can  travel  as  high  as  25  miles  an  hour. 
The  peculiar  advantage  of  them  is  the 
facility  with  which  they  can  negotiate 
crowded  business  streets,  threading  their 
way  with  much  greater  speed  than  four- 
wheeled  machines.  The  control  of  the 
car  rests  in  the  handle  grips,  a  turn  of 
the  grip  to  the  right  starting  the  motor 
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Tri-Car  Delivekv. 
Smallest  commercial  vehicle  at  Chicago  Shew. 

and  an  opposite  turn  reducing  its  speed. 
Steering  is  through  handle  bars,  brought 
down  from  bicycle  times,  and  braking 
methods  are  similar.  Several  makers  re- 
place the  carrying  compartment  with  a 
wicker  seat,  converting  the  machine 
thereby  into  a  most  comfortable  sight- 
seeing vehicle,  one  largely  used  in  the 
parks  and  boulevards  abroad. 

Frayer-Miller  Air  Cooler 

Whether  it  is  best  to  cool  the  cylinders 
of  automobiles  by  water  or  by  air  is  a 
much  mooted  question  among  motor  car 
manufacturers.  Eighty  per  cent  of  the 
makers  use  water,  circulating  it  within  a 
jacketing  which  encloses  the  cylinder 
walls,  and  maintaining  the  flow  of  water 
by  a  gear-driven  pump  wath  a  radiator 
of  cellular  structure  for  cooling  the 
water.  The  adherents  of  air  cooling,  in 
general,  use  flanges  or  radiating  pins  in 
the  cylinder  walls,  the  presence  of  which 
doubles  the  area  of  the 
walls  and  also  doubles 
the  cooling  possibilities. 
The  Frayer-Miller  en- 
gine, coming  from  the 
factory  of  the  Oscar 
Lear  Automobile  Com- 
pany, Columbus,  O.,  dis- 
penses with  both  of 
these  accepted  designs, 
and  places  over  the  cyl- 
inder walls  a  very  loose- 
fitting  aluminum  hood 
or  cap  which  extends 
half-way  down  the  cyl- 
inder walls  and  encloses 
the  heads  of  the  cylin- 
ders as  well  as  the  walls. 


Into  the  space  between  this  jacket 
and  the  cylinder  wall  is  injected 
a  strong  current  of  air,  generated 
by  a  rotary  blower,  similar  to  the  or- 
dinary electric  fan,  carried  at  the  front 
of  the  motor.  From  this  blower,  large- 
size  aluminum  pipe,  of  square  section, 
passes  along  over  the  tops  of  the  cylin- 
ders and  has  a  branch  passing  to  each 
cylinder.  The  cool  air  enters  at  the  cyl- 
inder head  where  the  walls  are  hottest, 
and  after  passing  down  the  walls  escapes 
through  an  open  space  at  the  bottom  of 
the  jacket.  The  necessity  of  good  means 
of  cooling  automobile  cylinders  is  ap- 
I)arcnt  from  the  fact  that  the  average 
ten:perature  within  the  cylinder  when  the 
gasoline  mixture  is  being  exploded  is 
2,000  degrees,  which,  however,  falls  rap- 
idly after  the  explosion  and  ascends  as 
rapidly  immediately  preceding  the  fol- 
lowing explosion.  The  Frayer-Miller 
blower  casing  is  open  at  the  front  for  the 
free  admission  of  air  when  the  car  is 
traveling ;  but  the  cooling  facilities  are 
such  that  with  the  car  stationary,  within 
a  building,  the  blower  creates  sufficient 
draught  to  keep  the  cylinders  at  a  work- 
ing temperature. 

Adams  Revolving  Motor 

Doing  things  in  opposition  to  accepted 
rules  has  ever  been  the  aim  of  many,  and 
will  ever  continue  to  be.  In  motoring,  a 
field  rich  in  individuality,  this  is  espe- 
cially the  case,  and  in  no  respect  is  this 
more  apparent  than  in  the  peculiar  de- 
signs of  motors   for  propelling  gasoline 


Frayer-Miller  Four-Cylinder  Knginf 
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Adams  Fiftv-Horse-Power  Five-Cylinder 
Revolving  Motor. 


machines.  The  Adams  Company  of  Du- 
buque, la.,  has  undoubtedly  excelled  in 
tliis  respect,  and  has  produced  a  motor 
that,  while  unique  in  the  extreme,  has 
proven  itself  a  capable  machine  for  the 
last  seven  years,  although  it  has  but  re- 
cently been  put  on  the  market.  The  motor 
has  five  air-cooled  cylinders  arranged  as 
the  spokes  would  be  in  a  five-spoke 
wheel.  The  steel  crankshaft  corresponds 
with  the  axle  carrying  the  wheel,  and 
contrary  to  all  practice  remains  station- 
ary, while  the  cylinders  revolve  around 
it  as  do  the  spokes  in  the  wheel.  In  each 
cylinder  is  a  trunk  pis- 
ton connected  through  a 
rod  with  the  crankshaft, 
which  has  but  one  crank 
throw,  the  five  pistons 
being  connected  to  it. 
Sui)i)osing  that  this 
throw  is  upward,  then 
as  each  cylinder  coiues 
to  the  upward  position 
the  piston  will  then  be 
at  the  outer  end  of  . 
the  cylinder,  and  when  directly  oi)po- 
sitc  to  this  will  be  at  the  inner  end  of  the 
c}  Under;  thus  once  in  each  revolution 
does  the  piston  in  each  cylinder  go  from 
the  inner  to  the  outer  end  and  back  again. 
The  motor  generates  50  horse-power 
when  it  is  revolving  900  times  per  min- 
ute. Because  the  cylinders  revolve,  the 
use  of  a  fly  wheel  is  obviated  and  the 
motor  weight  thereby  reduced  a  couple 
of  hundrctl  pounds.     The  motor  is  car- 


ried in  the  back  of  the  automobile  body 
much  as  a  wagon  wheel  would  lie  on  its 
side  on  the  floor.  It  is,  however,  well 
anchored  in  position  so  that  when  re- 
volving at  as  high  as  1,000  revolutions 
per  minute  all  danger  of  it  breaking  loose 
and  demolishing  the  body  is  eliminated. 
The  motor  uses  gasoline  as  a  fuel,  and 
has  its  mixture  supplied  and  ignited  in 
much  the  same  manner  as  the  regular 
automobile  motors  where  the  cylinders 
are  carried  upright  in  front  and  remain 
stationary  while  the  crankshaft  to  which 
the  pistons  are  attached  revolves. 

Cars  fitted  with  this  motor  have  made 
the  mile  in  one  minute,  and  in  general 
appearance  cannot  be  distinguished  from 
the  regulation  motor  vehicle. 

A  New  Auto  Luxury 

The  speaking  tube  by  which  the  pas- 
senger in  a  hansom  or  cab  communicates 
his  or  her  commands  to  the  driver  is 
being  replaced  in  the  automobile  world 
by  what  is  termed  an  "annunciator."  Like 
many  other  of  the  refinements  in  the  au- 
tomobile, this  device  hails  from  abroad, 
claiming-  Paris  as  its  native  heath.  The 
annunciator  consists  of  two  distinct  parts, 
one  a  keyboard  carried  within  the  en- 
closed part  of  an  automobile  where  the 
passengers  ride,  in  some  convenient  loca- 
tion to  the  seat.     On  the  keyboard  are 


Electric  Annunciator. 


For  delivering 
At 


commands  to  chauffeur.     Operating  keyboard  at  right, 
left  is  shown  board  on  which  signal  appears. 


six,  eight,  or  a  dozen  keys  with  directions 
such  as  "home,"  "right,"  "slow,"  "left," 
"pass,"  "stop,"  etc.,  beneath  the  corre- 
sponding keys.  On  the  dashboard  of  the 
car  is  a  similar  keyboard  with  directions 
but  minus  the  keys.  This  keyboard  has  a 
glass  cover  and  is  in  plain  view  of  the 
driver,  so  that  without  effort  his  eyes  are 
constantly  upon  it.  The  two  keyboards 
are  connected  by  electric  wires  with  a 
current  furnished  from  a  set  of  dry  cells 
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carried  beneath  the  seat.  A  pressure  on 
one  key  in  the  keyboard  by  the  occupant 
lights  a  miniature  electric  light  below  the 
corresponcling  direction  on  the  keyboard 
in  front  of  the  driver,  so  that  the  particu- 
lar command  is  illumined  while  the  re- 
remaining  ones  are  dark,  and,  should  the 
light  not  be  sufficient  to  attract  the  at- 
tention of  the  driver,  a  bell  connection  i?> 
furnished,  so  that  sinuiltaneously  with 
lighting  the  light  commences  the  ringing 
of  a  bell  which  cannot  fail  to  attract. 

Electric  Horns  for  Autos 

No  greater  novelty  in  the  automobile 
horn  department  has  been  received  this 
season  than  the  intro- 
duction of  an  electric 
horn,  which  takes  the 
place  of  the  bulb  horn 
so  generally  in  vogue  on 
motor  cars.  The  rubber 
bulb  horn  has  its  many 
disadvantages,  notable 
among  which  is  the  re- 
moving of  the  hand 
from  the  steering  wheel 
of  the  car  .to  press  the 
bulb.  Drivers  of  cars 
are  familiar  with  the 
difficulty  experienced  in 
operating  the  horn,  a 
very  quick  pressure 
being  essential  to  pro- 
duce a  tone,  which  is 
often  attended  with  dif- 
ficulty in  cold  weather. 
The  electric  horn  intro- 
duces nothing  new  in  the  electric 
field,  being  designed  according  to 
accepted  principles.  The  sound-pro- 
ducing medium  is  a  vibrating  dia- 
phragm, the  same  as  used  in  telephones. 
To  vibrate  the  diaphragm  an  electric 
magnet  is  required.  Two  wires  from  a 
small  storage  battery  connect  with  the 
coil  windings  of  the  electro-magnet  and 
a  vibrator  serves  to  make  and  break  the 
current.  The  vibrations  of  the  vibrator 
are  communicated  to  the  diaphragm 
through  a  small  ])lunger  rod  which  is 
shown  surrounded  by  a  coil  spring.  Each 
time  the  circuit  in  the  electro-magnet  is 
completed,  the  vibrator  is  drawn  toward 
the  magnet  and  the  push  rod  thrust 
against  the  diaphragm,  but  immediately 


the  circuit  is  broken  the  vibrator  falls 
back  and  the  coil  spring  pulls  the  plunger 
rod  away  from  the  diaphragm.  The 
diaphragm  is  protected  by  a  non-vibrat- 
ing diaphragm  of  fiber  between  it  and 
the  electro-magnet,  and  at  the  inner  end 
of  the  horn  portion  is  a  mica  diaphragm 
carried  in  a  rubber  framework,  which 
prevents  dust  or  moisture  reaching  the 
metallic  diaphragm  and  interfering  with 
its  sound-producing  qualities.  A  suit- 
able covering  fits  over  the  electro-magnet, 
rendering  the  whole  horn  mechanism 
dust-proof.  For  automobile  use  the  horn 
is  mounted  in  any  convenient  place  on  the 
car,  and  the  batter v  carried  beneath  the 


Vesta  Electric  Horn. 

Showing  covering  removed,  and  electro-magnet  for  vibrating  the  diaphragm  that 

produces  the  sound. 


seat.  The  wires  from  the  l)attcry  to  the 
horn  \ydss  up  the  center  of  the  steering 
wheel  post,  and  on  the  rim  of  the  wheel 
is  a  switch  which  can  be  operated  by  the 
finger  without  taking  the  hand  off  the 
wheel.  The  sound  produced  differs 
slightly  from  that  of  the  bulb  horn,  yet 
the  blast  has  a  decidedly  musical  tone. 
The  Vesta  Accumulator  Company,  Chi- 
cago, TIL,  is  the  mamifacturer. 

Auto  Horn  Plays  a  Tune 

An  attractive  substitute  for  the  auto- 
mol)ile  signal  horn  is  the  Gabriel  eight- 
horn  chime,  made  by  the  Gabriel  Horn 
Mfg.  Company,  Cleveland,  O.  This  mu- 
sical instrument,  for  it  is  nothing  short  of 
such,  as  the  illustration  shows,  consists 
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GABRIEL   EIGHT-HORN    CHIME   ATTACHED   TO   TOURIST   CAR. 


of  eight  horizontal  pipes  of  different 
diameter  and  different  length,  the  eighth, 
or  hottom  horn,  being  more  than  double 
the  length  and  diameter  of  the  small  top 
one.  These  jiipes  connect  with  a  com- 
mon vertical  end  pipe,  or  header,  into 
which  the  exhaust  gases  from  the  motor 
are  conducted  by  suitable  piping,  there 
being  a  controlling  valve  operated  by 
pedal  in  the  footboard  of  the  car,  so  that, 
when  desired,  the  gases  can  be  allowed 
to  enter  the  end  pipe,  whereas  otherwise 
they  pass  direct  to  the  car  muffler  and 
then  to  the  outside  air.  Above  the  pipes  is 
a  keyboard  of  eight  keys  corresponding 
with  the  eight  pipes  and  wires  connecting 
the  keys  with  stops  controlling  each  pipe. 
Hy  ])ressing  a  key  the  stop  to  the  corre- 
sponding pipe  is  opened  and  the  gases 
])ermitted  to  enter,  producing  one  note. 
1  laving  eight  pipes,  a  complete  octave,  it 


is  possible  to  play  several  simple  airs  on 
this  chime.  A  feature  of  the  chime  is 
that  the  tones  produced  are  irrespective 
of  the  speed  of  the  gasoline  motor,  so 
that  the  sound  is  as  clear  and  of  the  same 
tone  when  the  exhaust  pressure  is  one 
pound  as  when  much  higher,  a  condition 
accomplished  by  a  special  spring-con- 
trolled valve  mechanism.  The  construc- 
tion of  the  eight  pipes  is  identical  with 
that  of  the  pipes  in  a  pipe  organ,  there 
being  neither  reeds  nor  bulbs  to  become 
deranged,  the  vibration  of  the  column  of 
air  within  the  pipe  alone  producing  the 
tone.  The  eight  pipes  are  made  of 
proper  size  to  give  the  consecutive  notes 
of  the  octave.  Exhaust  pressure  from  a 
steam  engine  is  as  efficient  as  the  exhaust 
from  a  gasoline  motor, and  a  one-cylinder 
car  gives  as  good  exhaust  pressure  as  a 
four-  or  six-cvlinder  machine. 


Life  Stories  of  Successful  Men 


EZRA  BUTLER  EDDY 


By  ALBERT  R.  CARMAN 


WHEN  a  man  makes  matches,  it 
is  not  surprising  that  he 
should  suffer  from  fire.  Still 
there  are  men — and  metals 
— who  can  hardly  be  said  to  "suffer" 
from  fire.  They  emerge  from  the  fiame 
with  much  gone  that  had  been  thought 
essential ;  but  the  world  is  the  better 
aware  of  the  amount  of  pure  metal  that 
underlay  it  all. 

In  the  spring  of  1900,  a  great  fire 
swept  over  Hull  and  Ottawa — the  two 
Canadian  cities  that  face  each  other 
across  the  Ottawa  river,  one  in  Que- 
bec and  the  other  in  Ontario — and 
the  magnificent  collection  of  mills 
and  factories  owned  by  the  E.  B. 
Eddy  Company  was  obliterated.  Air. 
Eddy  was  at  this  time  over  seventy  years 
of  age ;  and  even  those  who  had  had 
the  greatest  faith  in  him  through  the  long 
years  of  struggle  when  he  had  been 
building  up  his  vast  enterprises,  feared 
that  a  finishing  blow  had  been  struck. 
Hull  lay  in  aslies ;  a  section  of  Ottawa 
was  gone ;  relief  funds  were  being  sub- 
scribed all  over  the  civilized  world ;  and 
food  was  being  served  out  to  the  home- 
less people  in  doles. 

Fire  Only  Cleared  the  Way 

But  Ezra  Butler  Eddy,  with  more  than 
seventy  years  on  his  shoulders  and  with 
the  twisted  wreckage  of  his  machinery  ly- 
ing among  the  blackened  timbers  of  his 
mills,  is  said  to  have  gone  to  the  banks 
and  told  them  that  this  fire  had  only 
cleared  the  way  for  improvements  he 
wished  to  introduce  and  had  set  him  free 
to  branch  out  in  new  directions.  Making 
a  statement  of  his  affairs,  he  asked  for  fi- 
nancial backing.  Certainly  he  got  it ;  for 
the  Eddy  mills  went  up  again  in  disheart- 


NoTE.— Mr.  Eddy  died   early   in   February,   after    this 
sketch  had  been  written. 


encd  Hull,  better  equipped  than  before; 
and  the  twin  cities  responded  pluckily  to 
the  Eddy  leadership  in  industrial  ad- 
vance, as  they  had  on  many  occa- 
sions in  the  past. 

This  indicates  a  prominent  Eddy  char- 
acteristic— pluck.  ]\lr.  Eddy  seems 
never  afraid  of  his  own  future.  And 
with  this  pluck,  he  has  that  happy  saiig 
froid  which  is  so  dear  to  the  heart  of 
the  romancer.  Another  fire  incident  il- 
lustrates this.  He  was  away  from  home 
at  one  time  when  a  great  fire  broke  out 
in  his  mills — fires  have  been  common  ex- 
periences of  his.  His  manager — so  the 
story  goes — telegraphed : 

"Great  fire  in  the  mills.  What  shall 
we  do  ?" 

To  which  Air.  Eddy  replied  by  wire : 

"Put  it  out." 

Born  in  Old  Nev/  England 

Xo  one  will  be  surprised  after  this  to 
learn  that  Air.  Eddy  is  of  New  England 
birth,  having  been  born  on  his  father's 
farm  near  Bristol,  Vt.,  August  22,  1828. 
His  mother,  Clarissa  Eastman,  was  a  di- 
rect descendant  of  Allies  Standish, 
though  his  father's  ancestors  came  from 
.Scotland.  He  began  his  business  career 
in  New  York  City ;  but  soon  came  back, 
in  1851,  to  Burlington,  Vt.,  where  he 
commenced  the  manufacture  of  friction 
matches.  Since  that  time  he  has  extended 
his  connection  to  include  most  industries 
using  wood  as  raw  material ;  but  he  is 
yet  a  match-maker,  though  the  striking 
of  them  produces  an  odor  which  excites 
doubts  as  to  whether  he  makes  his 
matches  in  heaven.  As  a  matter  of  fact, 
he  makes  them  in  Hull. 

After  three  years  in  Burlington,  he  re- 
moved to  Hull,  where  he  could  utilize  the 
magnificent  water  power  of  the  Ottawa 
river  and  be  almost  in  the  heart  of  an 
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inexhaustible  supply  of  the  finest  timber 
in  the  world. 

From  this  time  forward,  the  history 
of  Mr.  Eddy  is  practically  the  history  of 
Hull.  He  may  be  described  as  the  man 
who  made  Hull;  for  though  he  has  had 
excellent  help, he  is  the  one  who  has  never 
lost  faith,  who  has  stayed  there  through 
all  kinds  of  fortune,  who  has  never  per- 
mitted fire — that  terrible  foe  of  a  lumber- 
ing city — to  drive  him  to  safer  ground. 

Makes  Many  Thintfs  from  Wood 

The  recital  of  what  his  original  indus- 
try has  grown  to,  would  turn  this  article 


E.  B.  EDDY. 

into  a  catalogue.  He  no  longer  merely 
saws  lumber  and  makes  matches,  but 
turns  wood  into  almost  as  many  things  as 
are  to  be  seen  in  the  shops.  One  of  his 
largest  departures  is  to'  take  wood 
pulp  and  turn  it  into  paper,  on  such  a 
scale  that  the  Eddy  paper  mills  are 
among  the  most  notable  on  the  continent. 
No  commercial  tourist  thinks  that  he  has 
*Vlonc"  Canada  now  until  he  has  been 
over  the  Eddy  works.  They  had  this 
standing  before  the  fire  of  1900,  and  they 
have  it  again  to-dav. 


And  it  is  ''Eddy"  who  has  done  all 
this.  His  lieutenants  are  the  first  to  ad- 
mit— even  when  they  are  modifying  his 
orders — that  the  policy  and  the  leader- 
ship are  his.  He  has  what  might  be 
called  a  departmental  mind — a  mind 
which  delights  in  running  a  variety  of  in- 
dustries each  of  which  an  ordinary  man 
would  look  upon  as  an  engrossing  oc- 
cupation. But,  on  the  other  hand,  he 
seems  to  confine  himself  to  his  own 
group  of  industries.  Some  rsen  are  dis- 
tinguished by  the  number  of  companies 
upon  whose  directorates  their  names  ap- 
pear. Mr.  Eddy  seems  to  be  practically 
confined  to  the  E.  B.  Eddy  Company ; 
but  the  E.  B.  Eddy  Company  does  not 
feel  itself  to  be  confined  to  any  particular 
branch  of  the  wood-using  business. 

Rides  Horseback  and  Blo>vs  Horn 

One  of  Mr.  Eddy's  side-interests  is  a 
love  of  horses.  He  has  a  couple  of  large 
farms  near  Hull  which  are  breeding 
and  feeding  places,  and  from  which  he 
draws  some  of  the  horses  which  are  so 
necessary  in  his  big  business.  Horseback 
exercise  in  the  early  morning  has  long 
been  one  of  his  ways  of  keeping  in  health 
under  the  terrific  strain  of  his  multifari- 
ous managements,  accented  semi-occa- 
sionally  by  a  disastrous  conflagration ; 
and  the  boyishness  of  his  buoyant  per- 
sonality used  to  be  shown  by  his  curious 
habit  of  carrying  on  these  matutinal  ex- 
cursions an  immense  tin  horn  which  he 
tooted  merrily  as  he  rode  along  the  coun- 
try roads.  This,  it  will  readily  be  believed, 
was  more  popular  with  the  light-hearted 
old  gentleman,  greeting  the  new  day  with 
a  canter  and  a  cantata,  than  with  the 
sleeping  people  along  his  road. 

Only  brief  excursions  has  he  made  into 
politics,  having  served  a  session  in  the 
Legislature  in  the  early  seventies  and 
acted  as  Mayor  of  Hull.  But  he  is  a  fre- 
quent leader  in  philanthropic  enterprises. 

Raising  a  Hospital  Debt 

At  the  present  moment,  he  is  engaged 
in  raising  the  debt  on  the  Ottawa  Gen- 
eral Hospital.  Some  three  or  four  years 
ago,  he  led  a  movement  to  complete  and 
equip    the   new    wing   of   the    Hospital 
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which  has  nearly  doubled  its  usefulness ; 
and  now  he  has  set  out  to  free  it  from 
debt.  In  this  task,  he  does  not  shrink 
from  the  unpleasant  labor  of  personal  so- 
licitation. He  opened  the  ball  by  sendini:^ 
out  circulars  to  all  those  who  he  consid- 
ered should  and  could  help ;  and  then 
he  started  in  to  canvass  those  who  did 
not  respond.  It  was  the  application  of 
his  usual  business  methods  to  a  philan- 
thropic enterprise.  He  was  not  to  be  re- 
buffed by  silence ;  he  was  not  to  be  de- 
terred by  the  unpopularity  of  a  personal 
canvass  on  such  a  subject;  he  was  not 
even  frightened  by  the  fact  that  there 
were  sparsely  settled  country  districts  to 
cover  as  well  as  city  streets.  And  the 
estimate  that  his  fellow-citizens  have  of 
him  is  well  indicated  by  the  beautiful 
confidence  they  enjoyed,  that  the  debt 
would  be  raised,  as  soon  as  thev  knew 
that  "Eddv"  had  taken  hold  of  the  mat- 
ter. 

Al-ways  an  Optimist 

Mr.  Eddy's  strength  does  not  seem, 
indeed,  to  be  that  commonest  quality 
among  the  makers  of  great  industries — 
the  quick  and  sure  perception  of  oppor- 
tunity. It  is  true  that  he  saw  the  possi- 
bilities of  the  Ottawa  water  power ;  but 
so   have   manv   other   lumbermen.      The 


force  which  has  made  his  mills  go  when 
so  many  others  have  stopped,  has  not 
been  water  power  but  Man  I'ower !  And 
he  is  the  Islan  who  has  supplied  it.  Pluck 
— an  indomitable  refusal  to  recognize  the 
lineaments  of  the  impossible — this  has 
been  the  quality  which  has  carried  him 
ahead.  He  does  not  owe  much  to  oppor- 
tunity, but  his  debt  to  optimism  is  im- 
mense. He  can  even  look  on  the  bright 
side  of  a  fire — a  more  difficult  oj)eration 
frequently  than  the  words  would  imply. 
He  spends  years  extending  his  business 
and  building  up  a  magnificent  plant ; 
from  the  arm-chair  of  over  seventy  he 
regards  with  legitimate  satisfaction  the 
work  his  hand  has  accomplished.  A 
great  fire  comes  and  wipes  it  out.  Next 
day,  E.  B.  Eddy  is  not  wringing  his 
hands  over  his  misfortunes ;  he  is  point- 
ing out  to  "the  banks  that  this  fire  was 
really  rather  a  good  thing,  that  it  cleared 
the  ground  for  better  mills  and  more 
modern  machinery,  and  that  they  have 
only  to  back  him  to  see  a  bright- 
er plumaged  Phoenix  rise  from  the  ashes. 
That  is  not  opportunity-seeing ;  that  is 
the  sublime  courage  that  rallies  a  routed 
army. 

And  it  is  a  comfort  to  record  this 
mainspring  of  success.  Only  the  gifted 
few  can  have  the  far-sight ;  any  man  can 
refuse  to  recognize  defeat. 


Dinner-Pail  Philosophy 


^    The  best  biographies  are  those  on  two  feet. 

Q  Even  if  you  are  only  live  feet  high,  stand 
up  straight. 

^  The  best  remedy  for  a  sluggish  liver  is 
not  to  be  one. 

^  Some  fellows  have  a  vacant  expression, 
even  when  they  are  thinking  of  themselves. 

^  It  is  because  truth  is  stranger  than  fiction 
that  a  man  makes  up  a  little  story  to  tell  his 
wife  when  he  has  been  out  late. 


^  Be  sure  you  are  right,  and  then — take  an- 
other look. 

fl  There's  one  business  that  never  pays — 
everybody's. 

Q  Automobiles  are  numbered  so  that  those 
who  are  run  over  may  read. 

^  The  reason  why  charity  begins  at  home  is 
because  she's  charity,  and  the  reason  why  she 
usually  stops  there  is  because  she  is  busy. 

fl  Here  is  what  you  owe  them : — Your  mother 
took  care  of  you,  and  your  father  paid  the  bills. 
You  will  never  have  such  a  snap  again. 
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Ancestral  Longfellow  House  near  Newbury,  Mass.      Built  by  the  first  ancestor  in  America  of    Henry  W. 
Longfellow. 


Lowell 

U88) 


Old  Lowell   House  at  Newburyport,  Mass.       Built  by  John  Lowell,  ancestor  of   the  poet,  James  Russell 
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Historic  Hav/lhorne  House  at  Salem,  Mass.     Birthplace  of  Nathaniel  Hawthorne. 


'Oak  Knoll"  at  Danvers,  Mass.     Home  of  John  Greenleaf  Whittier. 
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Protected  TMrd  Rmll 

HTHE  deadly  third  rail  has  met  its 
"'•  Waterloo.  Mr.  E.  W.  Farnham,  of 
Chicago,  has  devised  a  scientific  and 
practical  system  of  protection  eliminating 
the  danger  of  accidental  contact  with  the 
energized  feeder  rail  on  electric  roads, 
replacing  the  present  dangerous  exposed 
third  rail  and  unsightly,  overhead  trolley 
wires,  and  affording  also  protection 
against  interference  with  traffic  by  the 
elements — sleet,  snow,  and  ice.  With  this 
protected  third  rail,  no  pole  lines  are  re- 
quired for  the  power  circuits. 

Fig.  1  shows  at  the  left  a  rail  section, 
set  up  without  protecting  cover ;  at  the 
right  is  a  section  illustrating  a  complete 
installation  with  cover  and  cover-locks 
in  place. 

In  Fig.  2,  parts  2  are  malleable-iron 
brackets  securely  fastened  by  lag  screws 
to  the  ends  of  ties  at  intervals  of  8  feet. 
These  brackets  are  provided  with  deep 
pockets  on  each  side,  front  and  rear,  in 
which  are  held  the  protection  boards 
shown  in  cross-section,  which  are  of  suf- 
ficient length  to  extend  from  bracket  to 
bracket,  as  is  also  the  cover-board,  all 


Fig.  I.    Faknham  Protected  Third  Rail. 

Complete  installation,  with  cover  and   cover-locks  in 

place,  at  richt;  section  without  protecting 

cover,  at  left. 


of  which  are  held  firmly  in  position  by 
a  single  cover-lock  bolted  at  the  rear  to 
each  bracket.  The  special  rail  used  in 
this  system  is  of  a  U  shape,  provided 
with  flanges  at  its  two  sides  by  which 
it  is  suspended  from  the  brackets  in  a 
manner  that  effectively  insulates  it  from 
the  brackets,  as  also  its  protecting  cover- 
boards,  and  at  the  same  time  permits  it 
to  move  longitudinally  for  expansion  and 
contraction. 

Sufficient  allowance  is  made  in  the 
hanger  to  take  up  all  the  vibration  and 
jar  between  the  iron  hanger  and  steel  rail 
caused  by  the  passing  of  trains  upon  the 
track  rails.  The  method  adopted  for  sup- 
])orting  the  third  rail  is  especially  worthy 
of  notice.  The  rail  itself  being  carried 
by  a  malleable-iron  hanger  which  is  en- 
gaged by  the  hanger  bolt,  the  bolt,  pass- 
ing through  bushing  insulator  in  the  top 
of  the  bracket,  as  also  through  rail  in- 
sulator 3,  transfers  the  strain  to  the 
bracket  through  a  compressional  imping- 
ing of  the  bushing  and  insulator  between 
the  rail-hanger  and  washer  underneath 
the  head  of  the  bolt.  No  amount  of 
pounding  or  jarring  can  in  any  way  in- 
terfere with  this  method.  Any  method, 
on  the  other  hand,  of  supporting  a  rail 
in  or  by  its  own  insulation,  especially  of 
a  crystalline  nature,  under  a  weight  ten- 
sion, is  a  dangerous  proposition,  as  the 
direct  vibration,  jarring,  and  pounding 
thrown  uj)on  the  insulation  directly  be- 
tween bracket  and  rail,  (juickly  causes 
disintegration  of  the  insulating  material, 
and  total  destruction  follows,  thus  per- 
mitting the  rail  to  fall  and  make  liable 
a  very  disastrous  wreck  to  moving  trains. 
Efforts  to  avoid  these  conditions  resulted 
in  the  form  now  adopted.  It  was  also 
found  necessary  to  produce  an  insulator 
of  the  highest  dielectric  and  mechanical 
strength  for  use  with  a  third  rail  where 
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conditions  arc  of  such  a  dangerous  na- 
ture. After  long-  research,  Mr.  Farnhani 
succeeded  in  producing  an  insulator  of 
a  fibrous,  vegetable  compound,  which 
tests  prove  to  be  of  the  highest  strength 


E.  W.  Farnham. 

Inventor  of  a  Protected  Third-Rail  System  for 

Electric  Roads. 


mechanically  and  dielectrically,  thus  per- 
fecting a  system  of  suspended  rail  from 
which  a  loss  of  power  is  absolutely  im- 
possible. Under  its  application  in  con- 
junction with  the  rail  and  bracket,  there 
is  no  tensional  strain  upon  the  insulator. 
The  insulator  bushing  is  fitted  into  a  cup 
cavity  in  the  top  of  the  supporting 
bracket.  After  the  rail-hanger,  insulator, 
and  rail  have  been  erected,  this  cup  is 
poured  full  of  insulating  compound  of 
the  same  character  as  the  insulator,  which 
eliminates  all  possible  danger  of  a  foreign 
substance  causing  a  ground  or  short  be- 
tween the  bolt,  the  rail-hanger,  or  the 
rail,  through  the  bolt  and  the  bracket, 
and  at  the  same  time  prevents  the  bolt 
working  loose. 

The  U-shaped  form  of  rail  permits  the 
carrying  of  a  bare  copper  wire  for  re- 
inforcing purposes,  thereby  increasing 
the  carrying  capacity  of  the  rail.  These 
reinforcing  wires  are  laid  bare  of  insula- 
tion directly  within  the  groove  of  the  rail, 
and  an  extremely  low  resistance  contact 
is  made  with  the  rail  by  the  use  of  a 
compound  plastic  alloy  bond  at  all  rail 
joints,  thus  bonding  the  reinforcing  wires 
and  the  rail  joints  at  the  same  time.    The 


rail  itself  is  of  very  soft  steel, made  with  a 
view  to  providing  a  conductor  section 
of  very  high  conductivity. 

The"  cover  of  this  case,  upon  the  tested 
basis  of  many  years'  practice  with  rail- 
roads in  the  erection  of  snow  fences,  is 
so  arranged  at  the  back  that  snow  moved 
by  a  high  wind  will  be  blown  through 
from  the  face  of  the  third  rail,  or  blown 
over  if  coming  from  the  direction  of  the 
back  of  the  j^rotecting  case,  thus  leaving 
the  space  underneath  the  rail  entirely 
clear  from  snow.  The  cover-boards  are 
dipped  in  an  insulating  compound  of  a 
fireproof  nature  before  being  put  in  place. 

The  special  type  of  carrier  12  and  col- 
lector 13  gives  a  parallel  motion  at  all 
times,  and  consequently  a  perfect  contact 


Fig.  2.     Diagram  Illustrating  Car  Attachments, 

Sliding  Shoe,  and  Method  of  Operation  of 

Farnham  Protected  Third-Rail  System. 


with  the  under  surface  of  the  rail,  thus 
providing  the  highest  delivery  to  the  cars. 

Passing  through  cities  or  towns,  in 
streets  and  highways,  the  system  pro- 
vides an  automatic  self-take-up  trolley, 
to  which  the  contactor  moves  without 
interference  with  the  movement  of  the 
car. 

Mr.  Farnham  has  also  invented  an 
electric  power  control,  by  the  use  of 
which  any  section  of  trolley  or  third  rail 
can  be  cut  out  of  circuit  and  left  dead 
at  all  times  when  such  section  is  not  oc- 
cupied by  a  car.  This  is  adaptable  for 
use  in  emergency  cases  on  both  trolley  or 
third  rail. 
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The  new  third-rail  system  is  being  in- 
stalled on  the  Philadelphia  &  Western 
Railroad,  covering  forty  miles  of  double 
track  for  high-speed  and  heavy  traffic. 


IL©imM©s^ 


)mini  in  tlrk® 


/^NE  of  the  most  remarkable  bridges 
^^  in  the  world,  not  only  from  the  en- 
gineering point  of  view,  but  also  from 
its  relations  as  a  link  in  transcontinental 
traffic,  will  be  that  now  under  construc- 
tion across  the  St.  Lawrence  River,  about 
6  miles  above  the  city  of  Quebec  and  170 
miies  below  Montreal.  It  will  contain 
the  longest  span  in  the  world,  and  will  be 
the  link  that  will  render  possible  another 
all-Canadian  transcontinental  railway. 
The  structure,  it  is  supposed,  will  be 
built  in  two  years.  All  railways  will  be 
entitled  to  its  use.  In  order  to  avoid  ob- 
struction to  ocean-going  craft,  the  bridge 
is  not  built  on  a  series  of  piers  extending 
across  the  stream,  but  consists  technically 
of  two  great  cantilevers  carrying  a  huge 
central  expanded  span  having  a  total 
length  in  the  clear — that  is,  between  the 
towers  at  either  side — of  1,800  feet, 
which  is  90  feet  longer  than  each  of  the 
two  spans  of  the  famous  bridge  over  the 
Firth  of  Forth  near  Edinburgh,  Scotland. 

The  approaches  to  the  central  span  of 
the  Quebec  bridge  are  each  214  feet  long 
extending  from  the  shores  to  the  sup- 
porting piers.  All  parts  of  the  structure 
are  of  huge  proportions,  and  consist 
mainly  of  built-up  steel  girders  and  other 
shapes,  not  a  single  casting  being  used. 
The  weight  of  each  girder  is  278  tons. 
The  anchor  arms  are  500  feet  long.  The 
bridge  has  a  very  large  capacity,  the 
floor  having  a  total  width  of  75  feet.  It 
is  designed  to  carry  two  lines  of  steam 
railroad,  two  trolley  lines,  two  carriage 
highways,  and  two  sidewalks,  the  last- 
named  being  placed  outside,  and  the  rest 
of  the  traffic  between  the  trusses,  which 
are  67  feet  apart,  center  to  center.  The 
clear  headway  above  water  is  150  feet. 

It  is  only  in  recent  years  that  the  con- 
struction of  such  a  bridge  has  been  ren- 
dered possible,  through  the  development 
in  the  manufacture  of  steel  shapes.  The 
steel    mills   are   now    furnishing    rolled, 
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Locomotive  Used  t^)  Run  a  Factory. 

rectangular  steel  in  sizes  that  were  not 
obtainable  at  the  time  the  Firth  of  Forth 
bridge  was  built.  As  a  consequence,  the 
Quebec  bridge  is  constructed  with  its 
cantilever  towers  in  vertical  planes.  It 
will  have  Iniilt-up  lattice  chords  and 
posts  and  18-inch  I-beams.  The  result 
will  be  a  structure  lighter  in  weight, 
cheaper  in  cost,  and  the  most  graceful  in 
appearance  among  the  bridges  of  the 
world.  For  purposes  of  comparison,  it 
may  be  interesting  to  note  that  the  span 
of  the  Williamsburg  suspension  bridge 
at  New  York  is  1,600  feet;  that  of  the 
famous  Brooklyn  Bridge,  1,595  feet ;  and 
that  of  the  new  Manhattan  Bridge,  1,- 
470  feet. 

M®^y^  Us©  foir  ILoc© 
inm®ttav©s 

IX  Baldwinsville,  Mass.,  recently 
^  occurred  what  is  probably  the 
first  instance  of  the  kind  on  record, 


when  a  locomotive  was  emplo}-ed  to  run 
a  factory.  The  establishment  had  out- 
grown the  power  developed  by  its  old 
plant  of  boilers  ;  and,  not  wishing  to  shut 
down  long  enough  to  install  a  new  bat- 
tery, the  proprietors  conceived  the  plan 
of  availing  themselves  of  one  of  the  sur- 
])lus  locomotives  from  the  shops  of  the 
lioston  &  Albany  Railroad. 

The  engine  used,  as  shown  in  the  ac- 
companying illustration,  was  a  small 
freight  engine.  It  was  sidetracked  near 
the  factory.  The  pipes  leading  to  the 
cylinder  heads  w-ere  disconnected,  and 
one  of  them  connected  to  the  steam  dome 
of  the  locomotive,  leading  therefrom  to 
the  engine  room  of  the  factory.  The 
plan  was  perfectly  successful,  and  the 
establishment  thus  saved  the  loss  which 
would  have  been  incurred  through  ina- 
bility to  fill  orders  had  it  been  necessary 
to  lay  off  the  men. 


IN  the  development  of  the  electric  trac- 
tion system  of  transportation  as  a  com- 
petitor of  and  perhaps  an  ultimate  sub- 
stitute for  the  steam  railway,  no  part  of 


UNION    STATION    FOR   ELECTRIC   ROADS    Al     1 NI  >1  ANAPOLIS. 
Only  building  of  its  kind  in  the  world. 
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the  country  has  made  more  rapid  prog- 
ress than  Indiana,  especially  the  central 
part.  Nine  traction  lines,  with  twelve 
terminal  points  and  seven  connecting 
lines,  now  meet  in  the  city  of  Indian- 
apolis. 

So  great  did  the  traffic  over  these  lines 
become  that  two  years  ago  it  was  de- 


Bridge  over  the  Pecos  River,  Texas. 
Highest  railroad  trestle  in  America. 

cided,  at  a  meeting  of  the  heads  of  all 
these  roads,  to  build  a  union  station  in 
the  heart  of  the  city.  Plans  were  made 
at  once,  a  building  site  purchased  in  the 
business  center  of  the  city,  and  work  was 
begun.  In  September,  1904,  Mr.  Hugh 
McGowan,  president  of  the  Indianapolis 
Traction  &  Terminal  Company — the  man 
who  built  the  first  street-railway  in  In- 
diana— had  the  satisfaction  of  seeing  the 
end  toward  which  he  had  labored  for 
twenty  years,  accomplished. 

Indianapolis  is  the  center  of  the  great- 
est system  of  electric  traction  lines  on 
earth,  with  the  first  union  station  for 
electric  railways  in  existence.  The  wait- 
ing rooms,  ticket  offices,  restaurant,  and 
all  other  essentials  of  a  first-class  station 
are  located  in  the  Traction  Terminal 
Building,  a  handsome  ten-story  structure 
of  pressed  brick  and  Bcflford  limestone, 
which  contains  about  200  office  rooms. 
Here  also  are  the  offices  of  almost  all  of 
the  thirty  traction  lines  of  Indiana. 

Between  the  building  proper  and  the 
train  sheds  is  the  main  waiting  room. 
This  part  of  the  station  is  but  one  story 
in  height,  and  is  glass-roofed  in  order  to 
secure  better  light  to  the  traveling  pub- 
lic.    To  the  west  of  the  waiting  room 


are  the  train  sheds.  These  are  the  same 
as  those  of  any  other  station,  with  but 
one  exception.  The  usual  smoke-vents 
in  the  roof  are  omitted.  As  there  is 
never  any  smoke  in  the  station,  they  are 
not  necessary.  The  sheds  are  built  to 
accommodate  nine  tracks,  and  are  wide 
enough  to  cover  comfortably  three  large 
interurban  cars.  On  ac- 
count of  new  lines  now 
building,  the  sheds  will 
soon  be  widened  so  as  to 
contain  fifteen  or  more 
tracks. 

During  the  first  year 
of  business   at   the   new 
station,  nearly  3,000,000 
people  were  taken  care  of. 
At    the    ticket    offices, 
tickets  are  sold  to  over 
100    points    in    Indiana 
and     Ohio.     The     most 
distant  point  to  which  a 
ticket  is  sold  is  Colum- 
bus,    Ohio,     188    miles 
away. 
Facts  show  that  the  convenience  af- 
forded to  the  public  by  this  station  has 
given  the  passenger  traffic  over  all  lines 
into  Indianapolis  a  great  "boost ;"  and  it 
is  certain  that  in  time  all  cities  of  any 
prominence  in  the  electric  traction  field 
will  follow  the  example  of  Indianapolis. 
— George  Fenger. 

^* 

'T'HE  great  height  of  this  bridge  can  be 
realized  by  com])aring  it  with  the 
train  of  cars  going  across.  In  all,  there 
are  twelve  cars  on  the  train,  besides  two 
locomotives  drawing  it.  The  viaduct  is 
the  highest  in  North  America.  If  one 
dro]:)ped  a  stone  from  the  center  of  the 
bridge  to  the  water  beneath,  it  would  fall 
321  feet.  The  bridge  crosses  the  Pecos 
river  in  Texas ;  and,  besides  being  of 
great  height,  is  2.180  feet  in  length.  So 
far  as  known,  there  are  but  two  railroad 
viaducts  in  the  world  which  are  higher. 
One  is  the  new  bridge  over  the  Zambesi 
river  at  Mctoria  Falls  in  South  Africa, 
about  420  feet  high  ;  and  the  other  the 
Loa  viaduct  in  South  America,  which 
has  a  height  of  336  feet. 


"Which  Branch  of  Engineering  Shall  I 

Take  Up?" 

No.  V.     Electrical   Engineering— An  Interview  -with  Bion  J.  Arnold,  Past 
President  American  Institute  of  Electrical  Engineers 


By  JOHN  L.  RAY 

Within  recent  yea?s  engineers  have  specialized  along  tnany  different  lines.  The  result  has 
been  the  development  of  as  many  practically  distinct  branches  of  the  profession.  Doubtless  there 
are  young  me7i,  who,  having  decided  that  engineering  shall  be  their  life  work,  are  hesitating  as  to 
which  branch  they  shall  take  up — Civil,  Mining,  Mechanical,  Hydraulic,  Chemical,  or  any  otie  of 
a  dozen  other  divisions. 

The  series  of  articles  under  the  above  head^of  which  this  is  the  fifth— is  intended  to  help 
them  come  to  a  wise  a?id  discriminating  decision.  The  articles  will  be  based  on  interviews  with 
eminent  engineers,  each  of  whom  will  set  forth  the  advantages  and  drawbacks  of  his  own  par- 
ticular specialty,  hi  the  present  instance,  Mr.  Bion  f.  Artiold,  one  of  the  foremost  of  America's 
electrical  engineers,  discusses  the  future  prospects  of  development  in  the  great  field  of  Electrical 
Engineering  as  applied  to  transportation  problems. 


T 


4  4r  ■  ^HAT  electricity  will  be  used 
generally  on  our  main  railway 
terminals,  and  ultimately  on 
our  main  through  lines,  for 
passenger  and  freight  service,  I  am  con- 
vinced;  but  I  do  not  expect  that  the 
change  from  steam  to  electricity  will  be 
made  for  economic  reasons,  or  that  it 
will  be  made  voluntarily  by  the  rail- 
roads." 

In  this  statement  ^Ir.  Arnold  sets  forth 
his  belief  in  the  probability  of  one  of  the 
greatest  developments  in  modern  engi- 
neering ;  and,  coming  from  a  man  recog- 
nized as  leading  in  the  most  effective 
electric  railroad  w^ork  now  being  done  in 
this  country,  the  statement  should  serve 
to  outline  in  general  the  tremendous  field 
that  will  be  opened  to  electrical  engineers 
trained  to  handle  problems  of  transporta- 
tion. 

Mr.  Arnold's  belief  in  the  future  of 
electric  railroading  is  calculated  to  en- 
courage the  young  electrical  engineer  and 
the  student  considering  such  a  profes- 
sion, to  share  his  confidence. 

As  he  outlines  the  development,  it  will 
come — in  fact,  is  coming — in  stages,  as 
follows : 

Electricity  as  a  substitute  for  steam  is 
economically  possible  under  conditions 
which  require  the  moving  of  a  large  num- 
ber of  "units"  at  a  practically  uniform 
schedule,  at  equal  intervals,  within  a 
limited  distance.     Such    conditions    are 


met  in  the  great  terminals  of  trunk  lines, 
where  there  is  constant  shunting  back 
and  forth.  Two  of  the  great  railroad 
systems  of  the  country  have  recognized 
the  superiority  of  electricity  over  steam, 
and  are  operating  their  terminals  by  the 
former. 

What  has  thus  been  done  by  the  New 
York  Central  and  the  Pennsylvania  sys- 
tem in  Xew  York,  probably  soon  will  be 
done  by  the  Illinois  Central  in  Chicago 
— by  that  road  especially  for  another  rea- 
son, which  ]\Ir.  Arnold  explains,  and  by 
the  other  roads  later. 

With  the  terminals  equipped  for  elec- 
tric operation,  another  step  in  the  de- 
velopment comes  when  the  steam  rail- 
road begins  to  get  control  of  the  trolley 
lines  that  have  liecn  built  paralleling  its 
tracks  and  competing  for  its  local  busi- 
ness. This  step  in  the  development  was 
prophesied  by  Mr.  Arnold  nearly  two 
vears  ago  ;  and  the  fact  that  the  steam 
railroads  now  are  buying  up  their  com- 
peting electric  opponents,  bears  out  his 
forecast. 

By  this  time  the  people  will  have  be- 
come accustomed  to  the  advantages  of 
electrically  operated  trains — their  free- 
dom from  smoke  and  from  the  inherent 
disadvantages  of  steam  locomotion.  A 
demand  will  grow  for  the  substitution  of 
electricity  for  steam — at  least  in  cities. 
Gradually  the  roads  will  be  operating  by 
electricity  to  meet  this  growing  demand 
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in  cities.  Such  objections  may  prove  ef- 
fective soon  with  the  IHinois  Central  on 
the  Chicago  Lake  Front. 

Ultimately — probably  at  some  time  still 
distant — the  roads,  having  equipped  their 
terminals  for  electric  operation,  having 
adopted  electricity  for  their  tracks  within 
the  corporate  hmits  of  cities,  and  hav- 
ing taken  over  trolley  lines  for  suburban 
business  and  as  feeders,  will  come  to  the 
use  of  electricity  on  their  trunk  lines, 
even  though  the  steam  locomotive  will 
remain  the  most  economical  method  of 
transportation. 

"At  first,"  said  Mr.  Arnold,  "special 
reasons  may  cause  the  equipment  of  ter- 
minals with  electricity.  It  may  result 
from  the  voluntary  act  of  terminal  com- 
panies who  see  economy  of  operation  in 
electricity  under  such  conditions.  Public 
pressure  brought  to  bear  in  great  cities 
to  secure  better  service  by  the  elimina- 
tion of  the  objectionable  locomotive,  may 
cause  it. 

"In  populous  countries,  railroads  will 
either  build  new  electric  lines,  or  for  their 
own  protection  will  acquire  those  already 
built.  They  will  take  over  the  trolley 
lines  which  have  been  competing  with 
them,  and  will  operate  them  as  feeders 
for  their  steam  trains.  I  made  this 
prophecy  before  the  joint  meeting  of  the 
American  Institute  of  Electrical  En- 
gineers and  the  Institution  of  Electrical 
Engineers  of  Great  Britain  over  a  year 
and  a-half  ago,  and  the  prediction  now 
is  being  made  good.  The  steam  railroads 
are  buying  u])  their  competitors. 

"Thus  gradually  steam  railroads  will 
become  interested  in  the  management  of 
electric  lines,  and  in  the  end  will  become 
the  owners  of  them.  The  public  will 
become  educated  more  and  more  to  elec- 
tric transportation  and  its  advantages.  It 
will  be  a  logical  step  to  the  electric  equip- 
ment of  the  trunk  lines  between  cities 
wliich  already  have  electrically  operated 
terminals. 

"The  first  trunk  lines  to  adopt  elec- 
tricity will,  naturally,  be  lines  operating 
in  a  country  of  sufficient  density  of  pop- 
ulation to  make  electric  equipment  eco- 
nomic. When  one  road  running  between 
two  cities  has  electrified  its  trunk  lines, 
the  other  and  competing  steam  railroads 
will  be  forced  to  meet  this  improvement 


to  hold  their  passenger  traffic.  Some 
roads  may  be  forced  to  drop  passenger 
traffic  entirely  and  to  become  freight 
roads,  because  of  their  inability  to  equip 
electrically.  Freight  service  will  under- 
go a  change ;  and  with  greater  density 
of  population,  creating  conditions  similar 
to  those  in  Europe,  there  will  be  de- 
veloped a  class  of  freight  service  con- 
ducted in  light  and  swiftly  moving  elec- 
tric trains  which  can  be  divided  cjuickly 
and  distributed  over  the  surface  tracks 
of  the  smaller  cities  and  through  the  un- 
derground systems  that  wdll  ultimately 
be  constructed  in  our  great  cities. 

"The  action  of  the  New  York  Central 
and  the  Pennsylvania  system  in  equip- 
ping electrically  in  New  York,  is  an  ex- 
ample of  faith  on  the  part  of  steam  rail- 
road managers  in  the  ability  of  electricity 
to  meet  successfvdly  the  conditions  of 
steam  railroad  work.  They  do  not  prove 
conclusively  that  electricity  can  meet  all 
the  requirements  of  trunk  line  and  freight 
service;  but  it  is  my  belief  that  ultimately 
the  operation  will  be  by  electricity. 

"A  steam  locomotive  finds  its  legit- 
imate field  in  the  long  trunk-line  service 
where  few  but  heavy  trains  are  moved, 
at  infrequent  intervals,  at  high  maximum 
but  uneven  speed.  Power  cannot  be  pro- 
duced in  a  central  station  which  can  move 
these  trains  as  economically  as  they  can 
be  moved  by  their  own  locomotives.  The 
substitution  of  electricity  for  steam  in 
these  cases  must  be  based  on  some  other 
reason  than  economy. 

"Undoubtedly  there  is  in  existence  to- 
day water  power  along  the  rights  of  way 
of  some  roads,  which  could  be  used  eco- 
nomically in  the  substitution  of  electricity 
for  steam ;  but  these  are  special  cases, 
and  only  tend  to  prove  the  correctness 
of  the  statement  that  otherwise  the  sub- 
stitution would  not  be  economical." 

A  number  of  roads — among  them  the 
Chicago  &  Alton — are  experimenting 
with  gasoline  motors  for  their  suburban 
service,  in  the  hope  of  perfecting  an  en- 
gine which  will  solve  the  question  of 
quick  stops  and  starts,  which  will  be  able 
to  compete  with  the  trolley,  and  which 
will  be  superior  in  that  the  breaking- 
down  of  one  portion  of  the  system  will 
not  result  in  a  complete  stopping  of  the 
Avhole. 
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Mr.  Arnold  does  not  look  for  any  seri- 
ous competition  between  the  gasoline 
motor  and  the  electric  motor,  and  does 
not  believe  that  the  former  needs  to  be 
taken  into  consideration  as  an  element 
in  the  problem. 

As  a  pioneer  in  the  development  of 
the  single-phase  alternating  -  current 
motor,  Mr.  Arnokl  spent  $40,000  experi- 
menting, without  bringing  his  experi- 
ments to  commercial  perfection.  The 
ideas  in  connection  with  which  he  did 
pioneer  work  have  been  taken  up  and 
successfully  worked  out  by  big  electrical 
establishments,  and  he  has  adopted  one 
of  the  motors  for  use  in  equipping  the 
Sarnia  tunnel,  connecting  the  American 
and  Canadian  branches  of  the  Grand 
Trunk  Railroad.  The  tunnel  railroad  is 
being  laid  for  single-phase  motors  of 
the  Westinghouse  design,  capable  of  be- 
ing operated  by  either  alternating  or  di- 
rect current,  but  intended  ])rimarily  for 
the  former. 

Here  is  another  illustration  of  the  en- 
gineer's statement  that  the  terminals  will 
afford  the  first  opportunity  for  electrical 
operation.  The  tunnel  is  oi)erated  by  a 
terminal  company,  although  it  affords  the 
connecting  link  for  the  two  branches  of 
the  Grand  Trunk.  The  substitution  of 
electricity  for  steam  in  the  handling  of 
cars  in  the  tunnel  became  almost  a  posi- 
tive necessity  owing  to  the  objectionable 
features — if  not  the  danger — of  steam 
power  in  the  tunnel. 

Mr.  Arnold  describes  in  brief  the  needs 
of  the  situation  and  the  manner  in  which 
they  are  to  be  supplied,  as  follows : 

"The  St.  Clair  Tunnel  Company  owns 
and  operates  a  single-track  tunnel  under- 
neath the  St.  Clair  river.  ])etween  Port 
Huron,  Michigan,  and  Sarnia,  Ontario. 
Although  owned  by  a  separate  company, 
it  practically   forms  the  connecting  link 


between  the  Canadian  and  American  di- 
visions of  the  Grand  Trunk  railroad  sys- 
tem ;  and  its  entire  business  consists  in 
handling  trains  of  this  system. 

"The  necessity  for  electricity  in  operat- 
ing the  locomotives  which  take  trains 
through  this  tunnel,  has  been  proved — 
notably  by  the  lamentable  accident  some 
two  years  ago,  when  the  breaking  of  a 
train  in  the  tunnel  caused  the  death  of 
part  of  the  train  crew  through  suffoca- 
tion by  the  accumulated  gases.  In  elec- 
trifying the  tunnel  road,  single-phase  al- 
ternating current  at  25  cycles  per  second 
and  3,300  to  3,000  volts'  pressure  will  be 
sup])lied  to  the  locomotive  from  an  over- 
head copper  conductor  or  wire  suspended 
from  a  catenary  suspension  wire  22  feet 
above  the  top  of  the  rail  in  the  yards 
and  the  approaches  to  the  tunnel.  Each 
single  locomotive  will  be  capable  of  haul- 
ing a  thousand-ton  train  through  the  tun- 
nel in  fifteen  minutes,  and  each  will  have 
a  tractive  power  of  50,000  pounds.  These 
engines,  though  intended  to  be  operated 
by  the  single-phase  alternating  current, 
are  capable  of  being  operated  by  the  di- 
rect current." 

"With  the  single-phase  motor  and  the 
steam  turbine  a  reality,"  Mr.  Arnold 
said,  "with  the  transmission  problem  al- 
most solved,  and  with  rapid  development 
of  the  internal-combustion  engine  now 
taking  place,  we  engineers  are  warranted 
in  l)e]ieving  that  we  can  combine  these 
factors  into  a  system  which  will  ultimate- 
ly supplant  the  steam  locomotive  in 
trunk-line  passenger  and  freight  service. 

"h^ir  many  years  to  come  the  steam 
railroad  will  hold  its  own  in  this  country, 
and  1  do  not  anticipate  that  all  roads  will 
adopt  electricity  soon  ;  but  I  do  expect  a 
remarkable  development  to  begin  soon  in 
the  electrical  equipment  of  favorably  lo- 
cated steam  roads." 


Chalk 
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Number  Tv/enty-Six— The  Compound  Engine 


THE  selection  of  an  engine  for  a 
given  plant  involves  a  considera- 
tion of  numerous  conditions,  not 
the  least  of  w^hich  is  economy. 
As  fuel  becomes  more  and  more  ex- 
pensive, this  feature  is  given  greater 
prominence.  Engineers  design  with 
great  care  and  adopt  many  devices  that 
aid  materially  in  reducing  the  fuel  bill. 
If  the  power  is  large  and  high  efficiency 
is  desired,  a  compound  engine  is  gen- 
erally chosen,  for  its  many  advantages 
make  it  preferable  to  any  single-cylinder 
engine. 

As  the  name  implies,  a  single-cylinder 
engine  is  one  having  but  one  cylinder, 
and  in  this  cylinder  the  steam  is  ex- 
panded. 

A  compound  engine  has  two  cylinders 
of  different  size.  Steam  is  admitted  to 
the  smaller,  called  the  high-pressure  cyl- 
inder, and,  after  expanding  a  little,  is 
conducted  to  the  larger,  called  the  /ow- 
pressurc  cylinder  ;  and  here  the  expansion 
is  carried  still  further.  The  low-pressure 
cylinder  must  be  larger  than  the  high- 
pressure  because  the  same  weight  of 
steam  expands  in  it,  but,  being  at  lower 
pressure,  it  occupies  greater  volume. 

The  compound  engine  requires  two 
cylinders,  and  in  many  forms  has  two 
connecting  rods,  two  cranks,  etc.  This 
duplication  of  parts  is  of  course  ex- 
pensive, but  the  increased  economy  of 
running  more  than  offsets  this.  Let  us 
see  whence  comes  this  economy. 

Condensation 

In  the  single-cylinder  engine,  the 
steam,  after  it  has  done  its  work,  is  at 
comparatively    low    pressure    and    tem- 


perature ;  and  when  it  leaves  the  cylinder, 
the  walls  are  cool,  since  they  were  in 
contact  with  this  steam.  As  the  fresh 
or  live  steam  enters,  it  meets  the  cold 
walls,  and  immediately  a  considerable 
portion  of  its  heat  flow-s  rapidly  to  the 
cold  metal,  a  portion  of  the  stearri  being 
condensed.  The  steam  is  still  further 
condensed  because  it  has  done  work,  and 
when  work  is  done,  some  heat  is  taken 
from  the  steam.  About  50  per  cent  of 
the  steam  that  enters  is  thus  condensed. 
y\s  soon  as  enough  has  condensed  to 
warm  the  cylinder,  the  steam  can  exist 
in  the  cylinder  as  steam,  even  though  it 
is  very  wet  steam. 

An  investigation  of  cylinder  condensa- 
tion is  very  difficult  because  of  the  con- 
stantly changing  conditions.  It  is,  how- 
ever, about  proportional  to  the  range  of 
temperature,  which  is  the  difference  be- 
tween the  entering  and  the  exhaust  tem- 
peratures. 

The  Compound  Engine 

If  steam  is  admitted  to  the  cylinder  at 
100  pounds'  pressure,  and  is  exhausted 
at  atmospheric  pressure,  the  difference 
in  temperature  is  about  115  degrees.  In 
the  compound  engine  it  may  be  admitted 
at  100  pounds,  but  the  difference  in  tem- 
perature in  either  cylinder  is  only  about 
one-half  of  115  degrees,  because  the 
steam  is  allowed  to  expand  but  little,  and 
when  it  leaves  the  high-pressure  cylinder 
it  is  still  at  high  temperature.  The  pres- 
sure in  the  low-pressure  cylinder  is  not 
great ;  consequently  the  range  of  tem- 
perature is  slight.  This  division  of  ex- 
pansion causes  much  less  cylinder  con- 
densation. 


{Kiehts  of  Publication  Reserved  by  Author) 
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Some  think  a  compound  engine  must 
be  a  large  engine,  but  it  may  be  quite 
small.  The  point  to  remember  is  that 
the  steam  is  expanded  in  two  stages. 

Types  of  Compound  Engines 

There  are  two  distinct  types  of  com- 
pound engine — the  tandem-compound, 
and  the  cross-compound. 

In  the  tandem-compound,  the  two  cyl- 
inders are  in  line,  the  same  as  two 
horses  when  harnessed  tandem.  This  ar- 
rangement is  shown  in  the  first  figure 
on  the  blackboard.  It  is  evident  that 
this  engine  has  but  one  crank,  one  con- 
necting rod,  and  one  piston  rod,  for  both 
pistons  are  fastened  on  the  same  rod. 
This  engine  gives  the  advantage  of  a 
saving  of  steam  an  account  of  the  com- 
pounding feature,  but  in  all  other  re- 
spects it  is  like  a  single-cylinder  engine. 


The  cross-compound,  shown  in  the 
second  figure,  is  practically  two  engines 
with  cranks  fastened  to  the  same  shaft, 
and  the  cylinders  of  different  size.  These 
cylinders  are  connected  by  a  receiver, 
which  is  a  reservoir  or  a  large  pipe ;  and 
the  steam,  after  expanding  in  the  small 
cylinder,  is  exhausted  into  the  receiver. 
As  the  receiver  connects  with  the  admis- 
sion valves  of  the  low-pressure  cylinder, 
the  steam  enters,  and  then  completes  the 
expansion.  The  receiver  simply  holds 
the  steam  until  the  low-pressure  valves 
open. 

This  type  has  the  advantage  of  com- 
pounding ;  and  the  two  cranks,  which 
are  set  at  right  angles  to  each  other,  ex- 
ert a  more  constant  turning  moment  on 
the  shaft.  One  crank  is  giving  its  maxi- 
mum force  while  the  other  is  giving  out 
less.  This  is  of  great  advantage  in  cases 
requiring  steady  motion. 


At  George  Washington's  Tomb 


There  is  a  story  of  a 
gentleman  who,  upon 
visiting  Mount  Vernon, 
came  across  a  lady 
kneeling  before  a  build- 
ing quite  a  distance  from 
the  Washington  Monu- 
ment. "Are  you  in 
trouble?"  he  asked  her. 
"No,  sir,"  she  replied ; 
"thank  you  very  much. 
I  am  not  in  trouble,  but 
my  patriotic  feelings  overcome  me  when  I 
gaze  upon  the  tomb  of  the  'Father  of  his 
Country.'  " 

"I  quite  understand,"  he  said,  kindly ;  "but, 
madam,  you  have  made  a  mistake.  This  is 
not  the  tomb  of  Washington  ;  it  is  over  yon- 
der.    This    is    the    ice-house." 

Quickly  ceasing  her  weeping,  the  lady  rose 
and  moved  away. 


Justice  Bre-wer's  Claim  to  Fame 


Soon  after  Justice 
Brewer's  elevation  to  the 
bench  of  the  Supreme 
Court  of  the  United 
States,  a  cigar  maker  in 
Topcka,  Kansas — Justice 
Brewer's  own  State — 
dedicated  a  ten  cent  do- 
mestic cigar  to  the  Jus- 
tice, named  it  "Our  Jus- 
tice," and  on  the  box 
pasted    a   portrait   of   Justice    Brewer 
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A  few  years  ago  the  Justice  was  in  Topeka 
on  a  business  trip.  The  hotel  clerk  recognized 
him ;  and  the  negro  bell-boy,  although  he  had 
no  idea  who  the  newcomer  was,  knew  from  the 
way  he  was  ordered  about  that  the  patron  was 
of  some  consequence.  Going  up  in  the  ele- 
vator, the  negro  stared  constantly  at  the  tall, 
dignified  man. 

Suddenly  the  black  face  was  wreathed  in 
smiles,  and  the  boy  said  : 

"  'Sense  me,  Boss,  but  ain't  you  de  gemmen 
dat  invented  dem  'Ouah  Jestice'  cigars?" 


Senator  Hoar  on  Profanity 

Senator  Moar  above  all  things  disliked  pro- 
fanity. The  story  is  told,  how  much  shocked 
the  venerable  Senator  would  be  by  the  inllam- 
matory  interjections  of  a  certain  politician 
with  whom  he  frequently  was  compelled  to 
confer.  But  on  all  such  occasions  he  would 
refrain  from  censuring  the  culprit  except  in 
the  mildest  manner.  One  day  when  the  pol- 
itician came  to  the  Senator's  committee-room 
on  a  subject  of  considerable  impci  tance,  Mr. 
Hoar  indicated  a  seat  to  him,  and  remarked, 
"Now,  Mr.  Blank,  before  we  enter  upon  a  dis- 
cussion of  this  question,  we  shall  assume  that 
everybody  and  everything  is  damned.  Then 
we  can  talk  it  over  amicablv." 
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Dr.  Osier's  Prescription 


"Speakah !"  he  exclaimed.  "Don't  I  know 
dat?  I  should  say  he  was  a  speakah,  sure 
'nuf!" 


Dr.  William  Osler, 
Regius  Professor  of 
Medicine  at  Oxford,  re- 
lates an  incident  in  one 
of  his  books,  which  illus- 
trates the  importance  of 
precision  in  the  writing 
of  prescriptions. 

A  young  foreigner  one 
day   visited    a    physician, 
and  described  a  common 
malady  that  had  befallen 
"^*  him. 

"The  thing  for  you  to  do,"  the  physician  said, 
"is  to  drink  hot  water  an  hour  before  break- 
fast every  morning." 

"Write  it  down,  doctor,  so  I  won't  forget  it," 
said  the  patient. 

Accordingly  the  physician  wrote  the  direc- 
tions down — namely,  that  the  young  man  was 
to  drink  hot  water  an  hour  before  breakfast 
every  morning.  The  patient  took  his  leave, 
and  in  a  week  he  returned. 

"Well,  how  are  you  feeling?"  the  physician 
asked. 

"Worse,  doctor;  worse,  if  anything,"  was  the 
reply. 

"Ahem !  Did  you  follow  my  advice  and 
drink  hot  water  an  hour  before  breakfast?" 

"I  did  my  best,  sir,"  said  the  young  man, 
"but  I  couldn't  keen  it  up  mor'n  ten  minutes 
at  a  stretch."— 7';7-i?;7,f. 


Tom  Reed  Proves  His  Title 


Years  ago  Tom  Reed, 
then  Speaker  of  the 
House  of  Representa- 
tives, went  into  a  bar- 
ber's shop  in  Washing- 
ton to  be  shaved.  After 
the  darkey  barber  had 
scraped  his  chin,  he  be- 
gan to  cast  about  for 
further  work  or  for  a 
chance  to  .sell  hair  tonics. 

"Hair  purty  thin,  sub,"  

he  said,  fingering  the  two 

or  three  stray  locks  that  fringed   Mr.   Reed's 

bald  pate.     "Been  that  way  long,  sub?" 

"I  was  born  that  way,"  replied  Reed.  "Af- 
terward I  enjoyed  a  brief  period  of  hirsute 
efflorescence,  but  it  did  not  endure." 

The  barber  gasped  and  said  no  more.  Later 
someone  told  him  he  had  shaved  the  Speaker. 


Could  Prove  an  Alibi 


"Who 
Will 


"Can 


Sunday    School    Superintendent; 
led  the  children  of  Israel  into  Canaan? 
one  of  the  smaller  boys  answer?" 

No  reply. 

Superintendent  (somewhat  sternly)  : 
no  one  tell?  Little  boy  on  that  seat  next  to 
the  aisle — Who  led  the  children  of  Israel  into 
Canaan?" 

Little  Boy  (badly  frightened)  :  "It  wasn't 
me.  I — I  just  moved  yerc  last  week  f'm  Miz- 
zourv." 


How  Senator  Vest  Roasted  the   Coffee 


Champ  Clark  relates 
many  instances  of  the  grim 
humor  that  was  so  promi- 
nent a  characteristic  of  the 
late  Senator  Vest,  of  Mis- 
souri. 

Mr.  Clark  tells  how,  dur- 
ing one  of  Vest's  campaign 
tours  in  the  early  nineties, 
is  was  necessary  for  him  to  sojourn  over 
night  in  the  town  of  St.  Charles.  The  best 
hostelry  the  place  afforded  was  poor  enough, 
and  at  breakfast  Vest  was  especially  put  out 
by  the  stuff  tliat  was  placed  before  him  for 
coffee. 

After  having  sampled  the  beverage,  Vest 
with  a  frown  called  for  the  proprietor.  When 
that  individual  had  appeared,  the  Senator 
asked,  with  a  wave  of  his  hand  toward  the 
offending  liquid  smoking  innocently  before 
him  : 

"Sir.  what  is  this  stuff?" 
"Coffee,"     meekly     replied     the     proprietor, 
somewhat  taken  aback. 

"Coffee!"  repeated  Vest,  in  fine  scorn;  "my 
friend,  I  could  insert  a  coffee  bean  in  my 
mouth,  dive  into  the  Missouri  river,  swim  to 
the  town  of  Alton,  111.,  and  I'll  guarantee  that 
one  could  bail  up  much  better  coffee  than  this, 
sir,  over  the  entire  route  !" — The  Search-Light. 


Father  Kne-ViV 

"Pop." 

"What    is   it,   Johnny?" 

"Why  is  the  head  of  a  bedstead  always 
higher  than  the  foot?" 

"For  the  same  reason  that  the  rear  wheels 
of  a  wagon  are  always  bigger  than  the  front 
ones,  Johnny." 

"Thanks,  pop." — Kansas  City   Times. 


Principles  of  Ventilation 

Explaining  the  Composition  of  the  Air.  the  Impurities  it  May  Contain,  and 

Giving  Rules  to  be  Followed  for  Insuring  a  Proper  Supply 

of  Fresh    Air  in  Buildings 


By  ALFRED  L.  HUBBARD,  S.  B.,  M.  E. 


THE  problem  of  maintaining  air 
of  a  certain  standard  of  purity  in 
various  buildings  occupied,  is  one 
of     supreme     importance,     and 
stands  in  very  close  relation  to  the  prob- 
lem of  heating. 

The  introduction  of  pure  air  can  be 
done  properly  only  in  connection  with 
some  system  of  heating;  and  no  system 
of  heating  is  complete  without  a  supply 
of  pure  air,  depending  in  amount  upon 
the  kind  of  building  and  the  purpose  for 
which  it  is  used. 

Composition  of  the  Atmosphere 

Atmospheric  air  is  not  a  simple  sub- 
stance, but  a  mechanical  mixture.  Oxy- 
gen and  nitrogen,  the  principal  constitu- 
ents, are  present  in  very  nearly  the  pro- 
portion of  one  part  of  oxygen  to  four 
parts  of  nitrogen  by  weight.  Carbonic 
acid  gas,  the  product  of  all  combustion, 
exists  in  the  proportion  of  3  to  5  parts 
in  10,000  in  the  open  country.  The 
quantity  of  water  present,  in  the  form  of 
vaj)or,  varies  greatly  with  the  tempera- 
ture, and  the  exposure  of  the  air  to  open 
bodies  of  water.  In  addition  to  the 
above,  there  are  generally  present,  in 
variable  but  exceedingly  small  quantities, 
ammonia,  sulphuretted  hydrogen,  sul- 
phuric, sulphurous,  nitric,  and  nitrous 
acids,  floating  organic  and  inorganic  mat- 
ter, and  local  impurities.  Air  also  con- 
tains ozone,  which  is  a  peculiarly  active 
form  of  oxygen  ;  and  in  1895  a  hitherto 
unknown  and  exceedingly  inert  constitu- 
ent called  "argon"  was  discovered. 

Oxygen  is  one  of  the  most  important 
elements  of  the  air,  so  far  as  both  heating 
and  ventilation  are  concerned.  It  is  the 
active  element  in  the  chemical  process  of 
combustion,  and  also  of  a  somewhat 
similar  process  which  takes  place  in  the 
respiration  of  human  beings.    Taken  into 
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the  lungs,  it  acts  upon  the  excess  of  car- 
bon in  the  blood,  and  possibly  upon  other 
ingredients,  forming  chemical  com- 
pounds which  are  thrown  off  in  the  act 
of  respiration  or  breathing. 

Nitrogen  composes  the  principal  bulk 
of  the  atmosphere.  It  exists  uniformly 
diffused  with  oxygen  and  carbonic  acid 
gas.  This  element  is  practically  inert  in 
all  processes  of  combustion  or  respira- 
tion. It  is  not  affected  in  composition, 
either  by  passing  through  a  furnace  dur- 
ing combustion  or  through  the  lungs  in 
the  process  of  respiration.  Its  action  is 
to  render  the  oxygen  less  active,  and  to 
absorb  some  part  of  the  heat  produced 
by  the  process  of  oxidation. 

Carbonic  acid  gas  is  of  itself  only  a 
neutral  constituent  of  the  atmosphere, 
like  nitrogen ;  and,  contrary  to  the  gen- 
eral impression,  its  presence  in  moder- 
ately large  quantities  (if  uncombined 
with  other  substances)  is  neither  dis- 
agreeable nor  especially  harmful.  Its 
presence  in  the  air,  however,  provided 
for  respiration,  decreases  the  readiness 
with  which  the  carbon  of  the  blood  unites 
with  the  oxygen  of  the  air,  and  therefore, 
when  present  in  sufficient  quantity,  may. 
cause  indirectly,  not  only  serious,  but 
fatal  results.  The  real  harm  of  a  vitiated 
atmosphere  is  caused  by  its  other  con- 
stituent gases,  and  by  the  minute  or- 
ganisms which  are  produced  in  the  proc- 
ess of  respiration.  It  is  known,  however, 
that  these  other  impurities  exist  in  fixed 
proportion  to  the  amount  of  carbonic 
acid  present  in  an  atmosphere  vitiated  by 
respiration.  Therefore,  as  the  relative 
proportion  of  carbonic  acid  may  be  easily 
determined  by  experiment,  the  fixing  of  a 
standard  limit  of  the  amount  in  which  it 
may  be  allowed  also  limits  the  amounts 
of  other  impurities  which  are  found  in 
connection  with  it. 
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When  carbonic  acid  is  present  in  ex- 
cess of  10  parts  in  10,000  parts  of  air,  a 
feeling  of  weariness  and  stuffiness,  gen- 
erally accompanied  by  a  headache,  will 
be  experienced  ;  while  with  even  8  parts 
in  10,000  parts  a  room  would  be  consid- 
ered close.  For  general  considerations 
of  ventilation,  the  limit  should  be  placed 
at  6  to  7  parts  in  10,000,  thus  allowing 
an  increase  of  2  to  3  parts  over  that 
present  in  outdoor  air,  which  may  be 
considered  to  contain  four  parts  in  10,000 
under  ordinary  conditions. 

Analysis  of  Air 

The  amount  of  carljonic  acid  present 
in  the  air  may  be  readily  determined  with 
sufficient  accuracy  for  practical  pur- 
poses, in  the  following  manner : 

Six  clean,  dry,  and  tightly  corked  bot- 
tles, containing  respectively  100,  200,  250, 
300,  350,  and  400  cubic  centimeters,  a 
glass  tube  containing  exactly  15  cubic 
centimeters  to  a  given  mark,  and  a  bot- 
tle of  perfectly  clear,  fresh  limevvater, 
make  up  the  apparatus  required.  The 
bottles  should  be  filled  with  the  air  to  be 
examined  by  means  of  a  hand-ball 
syringe.  Add  to  the  smallest  bottle  15 
cubic  centimeters  of  the  limewater,  put 
in  the  cork  and  shake  well.  If  the  lime- 
water  has  a  milky  appearance  the  amount 
of  carbonic  acid  will  be  at  least  16  parts 
in  10,000.  If  the  contents  of  the  bottle 
remain  clear,  treat  the  bottle  of  200  cubic 
centimeters  in  the  same  manner ;  a  milky 
appearance  or  turbidity  in  this  would  in- 
dicate 12  parts  in  10.000.  In  a  similar 
manner,  turbidity  in  the  250  cubic  centi- 
meter bottle  indicates  10  parts  in  10,000; 
in  the  300,  8  parts ;  in  the  350,  7  parts ; 
and  in  the  400,  less  than  6  parts.  The 
ability  to  conduct  more  accurate  analyses 
can  be  attamed  only  by  special  study,  and 
a  knowledge  of  chemical  jM'operties  and 
methods  of  investigation. 

Air  Required  for  Ventilation 

The  amount  of  air  required  to  main- 
tain the  standard  of  purity  can  be  very 
easily  determined,  provided  we  know  the 
amount  of  carbonic  acid  given  off  in  the 
process  of  respiration.  It  has  been  found 
i)y  experiment  that  the  average  produc- 
tion of  carbonic  acid  by  an  adult  at  rest 
is  about  .6  cubic  foot  per  hour.  If  we 
assume  the  proportion  of  this  gas  as  4 


parts  in  10,000  in  the  external  air,  and 
are  to  allow  6  parts  in  10,000  in  an  occu- 
pied room,  the  gain  will  be  2  parts  in 
10,000;  or,  in  other  words,  there  will  be 
To.oo'o  =  .0002  cubic  foot  of  carbonic 
acid  mixed  with  each  cubic  foot  of  fresh 
air  entering  the  room. 

Therefore,  if  one  person  gives  off  .6 
cubic  foot  of  carbonic  acid  per  hour,  it 
will  require  .6  -f-  .0002  =  3,000  cubic 
feet  of  air  per  person  to  keep  the  air  in 
the  room  at  the  standard  of  purity  as- 
sumed— that  is,  6  parts  of  carbonic  acid 
in  10,000  of  air. 

The  following  table  has  been  computed 
in  this  manner,  and  shows  the  amount 
of  air  wdiich  must  be  introduced  for  each 


Fig.  1.  .^N  .Anemometer. 


person    in    order    to 
standards  of  purity : 


maintam    various 


Air  Required  for  Ventilation 


Standard    Parts 

Cubic 

Feet 

OF  Carbonic  Acid 

of  Air  RtyuiRED 

PER  Person 

IN  10,000  OK  Air  IN 

Room 

Per  Minute 

Per  Hour 

.5 

133 

8.000 

6 

67 

4,000 

7 

44 

2,667 

8 

33 

2,000 

9 

27 

1.600 

10 

32 

1,333 

11 

19 

1.151 

12 

17 

1.000 

While  this  table  gives  the  theoretical 
(|uantities  of  air  required  for  different 
standards  of  purity,  and  may  be  used  as  a 
guide,  it  will  be  better  in  actual  practice 
to  use  quantities  which  experience  has 
shown  to  give  good  results  in  different 
types  of  buildings.  Authorities  differ 
somewhat  in  their  recommendations  on 
this  ])oint.  and  the  present  tendency  is 
toward  an  increase  of  air. 

The   following  table   represents  good 
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modern  practice  and  may  be  used  with 
satisfactory  resvilts : 

Air  Supply  for  Various  Classes  of  Buildings 


Air  Required  per 

Cubic 

Feet 

Cubic  Feet 

Occupant  in 

Per  M 

INUTE 

Per  Hour 

Hospitals 

50  to  80 

3,000  to  4.000 

High  Schools 

50 

3,000 

Grammar  Schools 

40 

2,400 

Theaters  and  As- 

sembly Halls 

25 

],.500 

Churches 

20 

1,200 

Force  for  Moving  Air 

Air  is  moved  for  ventilating  purposes 
in  two  ways — first,  by  expansion  due  to 
heating ;  and  second  by  mechanical 
means.    The  effect  of  heat  on  the  air  is 


mon  form  of  this  instrument  is  shown  in 
Fig.  1.  It  consists  of  a  series  of  fiat 
vanes  attached  to  an  axis,  and  a  series 
of  dials.  The  revolution  of  the  axis 
causes  motion  of  the  hands  in  proportion 
to  the  velocity  of  the  air. 

Air  Distribution 

The  location  of  the  air  inlet  to  a  room 
depends  upon  the  size  of  the  room  and 
the  purpose  for  which  it  is  used.  In  the 
case  of  living  rooms  in  dwelling-houses, 
the  registers  are  placed  either  in  the  floor 
or  in  the  wall  near  the  floor ;  this  brings 
the  warm  air  in  at  the  coldest  part  of 
the  room,  and  gives  an  opportunity  for 
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to  increase  its  volume  and  therefore 
lessen  its  density  or  weight,  so  that  it 
tends  to  rise  and  is  replaced  by  the  colder 
air  below.  The  available  force  for  mov- 
ing air  obtained  in  this  way  is  very  small, 
and  is  quite  likely  to  be  overcome  by 
wind  or  external  causes.  It  will  be  found 
in  general  that  the  heat  used  for  pro- 
ducing velocity  in  this  manner,  when 
transformed  into  work  in  the  steam 
engine,  is  greatly  in  excess  of  that  re- 
quired to  produce  the  same  effect  by  the 
use  of  a  fan.  Ventilation  by  mechanical 
means  is  performed  either  by  pressure  or 
suction.  The  former  is  used  for  deliv- 
ering fresh  air  into  a  building,  and  the 
latter  for  removing  the  foul  air  from  it. 
By  both  processes  the  air  is  moved  with- 
out change  in  temperature,  and  the  force 
for  moving  must  be  sufficient  to  over- 
come the  effects  of  wind  or  changes  in 
outside  temperature.  Some  form  of  fan 
is  used  for  this  purpose. 

Measurements  of  Velocity 

The  velocity  of  air  in  ventilating  ducts 
and  flues  is  measured  directly  by  an  in- 
strument called  an  anemometer.  The  com- 


warming  or  drying  the  feet  if  desired. 
In  the  case  of  schoolrooms,  it  is  best  to 
discharge  air  through  openings  in  the 
wall  at  a  height  of  7  or  8  feet  from  the 
floor.  This  gives  a  more  even  distri- 
bution, as  the  warmer  air  tends  to  rise 
and  hence  spreads  uniformly  under  the 
ceiling ;  it  then  gradually  displaces  other 
air  and  the  room  becomes  filled  with  pure 
air  without  sensible  currents  or  drafts. 
The  cooler  air  sinks  to  the  bottom  of  the 
room,  and  can  be  taken  off  through  ven- 
tilating registers  placed  near  the  floor. 
The  relative  positions  of  the  inlet  and 
outlet  arc  often  governed  to  some  extent 
by  the  building  construction ;  but,  if  pos- 
sible, they  should  both  be  located  in  the 
same  side  of  the  room.  Figs.  2,  3,  and 
4  show  common  arrangements. 

The  vent  outlet  should  always,  if  pos- 
sible, be  placed  in  an  inside  wall,  else  it 
will  become  chilled  and  the  air-flow 
through  it  will  become  sluggish.  In 
theaters  or  halls  which  are  closely  packed, 
the  air  should  enter  at  or  near  the  floor, 
in  finely-divided  streams,  and  the  dis- 
charge ventilation  should  be  through 
openings  in  the  ceiling. 


HTHE  TECHNICAL  WORLD  AL\G- 
•*■  AZIXE  is  published  for  the  infor- 
mation, as  well  as  for  the  entertainment, 
of  its  readers.  Primarily  its  purpose  is 
to  be  helpful,  rather  than  merely  inter- 
esting. 

Are  you  puzzled  by  any  question  in 
engineering  or  the  mechanic  arts  ?  State 
your  problem  in  writing,  and  mail  it  to 
the  Consulting  Department  of  The 
Technical  World  AL\gazine.  It  will 
be  answered  as  speedily  as  possible  by  an 
expert  especially  familiar  with  the  ques- 
tions involved.  For  the  purpose  of  hav- 
ing the  work  done  thoroughly  and  in  an 
authoritative  way.  The  Technical 
World  Magazine  has  made  arrange- 
ments with  the  American  School  of  Cor- 
respondence to  have  all  problems  of  a 
technical  nature  submitted  by  its  read- 
ers answered  by  the  members  of  the 
school's  staff  of  professors.  Requests 
for  information  as  to  where  desired  ar- 
ticles can  be  purchased,  will  be  cheerfully 
answered. 

If  the  question  asked  or  the  problem 
presented  is  of  general  interest,  the  solu- 
tion will  be  printed  in  the  columns  of 
the  magazine.  If  of  merely  personal  in- 
terest, it  will  be  forwarded  by  mail,  pro- 
vided an  addressed  and  stamped  envelope 
is  enclosed  for  the  purpose,  when  the 
question  is  sent  in. 

*^ 
Dra^^ing  Electricity  from  Atmosphere 

Question:  Would  it  add  to  the  efficiency 
of  a  dynamo  to  have  wiro  conductors  connect- 


ing with  the  dynamo  and  leading  out  into  the 
open  air  in  different  directions?  Since  every- 
thing contains  its  own  normal  amount  of  elec- 
tricity, if  the  dynamo  should  draw  the  elec- 
tricity from  the  conductors,  would  nature  keep 
up  the  supply? — W.  D.  A. 

Answer:  The  scheme  you  suggest  is 
entirely  impracticable,  and  you  could  not 
increase  the  efficiency  of  a  dynamo  in 
the  least  in  this  manner. 


Boiler  Pulsation 

Question:  What  is  the  cause  of  boiler 
throbbing  and  what  is  to  be  done  to  stop  it? — 
R.  V.  \V. 

Anszver:  Pulsation  in  steam  boilers  is 
induced  sometimes  by  weakness  and  want 
of  capacity  in  the  boiler  to  supply  the 
necessary  quantity  of  steam,  and  some- 
times by  the  boiler  being  badly  designed, 
thereby  admitting  of  a  great  dispropor- 
tion between  the  heating  surface  and 
steam  room.  In  factories,  boilers  are 
frequently  found  that  were  originally  of 
not  more  than  sufficient  capacity  to  fur- 
nish the  necessary  quantity  of  steam ; 
but,  as  business  increased,  it  became 
necessary  to  increase  the  pressure  and 
also  the  speed  of  the  engine,  or,  perhaps, 
to  replace  it  with  a  larger  one,  which  had 
to  be  supplied  with  steam  from  the  same 
boiler.  The  result  in  such  case  is  that 
each  time  the  valve  opens  to  admit  steam 
to  the  cylinder,  about  one-third  of  the 
whole  quantity  in  the  boiler  is  admitted, 
thus  lowering  the  pressure  ;  the  next  in- 
stant, under  the  influence  of  hard  firing, 
or,  perhaps,  a  forced  draught,  the  steam 
is  brought  to  the  former  pressure ;  and 
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so  on.  This  alternate  lessening-  and  in- 
creasing the  pressure  continues  while  the 
engine  is  in  motion,  and  has  an  effect  on 
the  boiler  similar  to  the  breathing  of  an 
animal. 

The  strains  induced  by  this  pulsation 
are  transmitted  to  the  weakest  places — 
namely,  the  lines  of  the  rivet-holes,  and 
those  marked  by  the  tool  in  the  process 
of  calking,  the  result  being  that  in  time 
the  plate  is  broken  in  two.  The  manner 
in  which  the  fracture  takes  place  may  be 
illustrated  by  filing  a  small  nick,  or  drill- 
ing a  small  hole,  in  a  piece  of  hoop  or 
band  iron,  and  then  .bending  back  and 
forth,  when  it  will  be  discovered  that 
the  material  will  break  just  at  that  point, 
however  slight  the  nick  or  small  the  hole 
may  be. 

Pulsation  is  frequently  very  severe  in 
the  boilers  of  tugboats  when  commencing 
to  start  a  heavy  tow%  and  also  in  loco- 
motives when  starting  long  trains.  Some 
frightful  explosions  of  the  boilers  of  tug- 
boats and  locomotives  have  occurred  un- 
der such  circumstances.  Pulsation,  if 
permitted  to  continue,  is  sure  to  effect 
the  destruction  of  the  boiler.  It  is  always 
made  manifest  by  the  vibration  of  the 
pointers  on  steam  gauges,  or  an  unsteadi- 
ness in  the  mercury  column.  It  may  be 
remedied,  to  a  certain  extent,  by  adding 
a  larger  steam  dome ;  but  this  has  a  ten- 
dency to  weaken  the  boiler  and  render  it 
more  unsafe.  The  only  sure  preventive 
of  such  a  silent  and  destructive  agent  is 
to  have  the  boiler  of  sufficient  capacity  in 
the  first  place. 

^* 

To  Find  Horse-Power  of  Alternator 

Question  I :  How  can  I  find  the  horse-power 
of  a  three-phase  alternating  current  at  25 
cycles,  having  the  volts  and  amperes  given? 

Question  3:  Can  an  alternator  of  25  cycles 
atul  400  volts  be  used  for  110- volt  incandescent 
lights;  and  if  so,  how?—/.  E.  S. 

.iiiszver  i:  The  horse-power  can  be 
found  by  multiplying  the  voltage  and 
current  together,  and  their  product  by 
V3.  Then  multiply  this  by  the  power 
factor,  and  divide  by  746. 

x4nszvcr  2:  An  alternator  of  25  cycles 
and  400  volts  could  be  used  to  supply 
1 10- volt  lamps  only  by  stepping  down  the 
voltage  to  110  by  means  of  the  proper 
transformer.      Four    of    these    110-volt 


lights  might  be  put  in  series  across  the 
400-volt  circuit,  but  they  would  not  burn 
at  anything  like  their  full  brilliancy,  be- 
cause of  the  fact  that  they  would  be 
getting  only  100  volts  each  instead  of  110 
volts  as  thev  ought  to  do. 


The    Paul   System 

Question:  V/hat  is  the  "Paul"  system?" 
Please  describe  it  and  give  advantages. — 
A.   T.  M. 

Answer:  It  is  a  system  of  vacuuin 
heating  applied  directly  to  the  radiators 
or  points  of  distribution.  It  is  a  method 
of  exhausting  air  only,  the  air-pipes  being 
connected  at  a  point  above  the  water  line. 
The  installation  of  the  system  is  very 
simple.  One-fourth-inch  pipes  are  used 
for  connecting  to  the  air-valves  on  each 
radiator  or  coil.  The  air-valves  operate 
on  the  thermostatic  principle,  and  are 
easily  adjusted  for  ordinary  conditions. 
The  risers  and  mains  are  run  parallel  to 
the  steam  supply  pipes,  the  risers  in  no 
case  being  more  than  one-half  inch  in 
diameter,  the  main  into  which  they  con- 
nect being  three-fourths  inch  for  build- 
ings of  the  largest  size. 

The  "Paul"  system  is  used  in  connec- 
tion with  a  gravity  heating  plant.  No 
attempt  is  made  to  handle  the  water  of 
condensation,  which  is  allowed  to  return 
by  gravity  to  the  receiving  tank  or  boiler. 
To  one  familiar  with  the  ordinary  grav- 
ity system,  the  manner  in  which  this  is 
accomplished  is  readily  understood. 

The  exhausting  apparatus  for  devel- 
oping vacuum  may  be  operated  by  any 
source  of  power ;  but  in  large  plants  hav- 
ing high-pressure  steam  a  steam  ex- 
hauster or  ejector  is  preferable.  The 
amount  of  steam  used  for  operating  the 
exhauster  is  so  small  that  it  need  not  be 
considered.  A  system  having  20,000 
square  feet  of  radiation  may  be  operated 
constantly  at  or  below  atmospheric  pres- 
sure, with  a  steam  consumption  of  not 
more  than  20  to  25  pounds  per  hour. 

If  the  best  results  are  to  be  obtained, 
the  air-pipe  system  must  be  installed  in 
such  a  manner  that  there  shall  be  abso- 
lutely no  leakage  of  air.  It  is  also  desir- 
able to  have  the  entire  heating  systein 
tight ;  for  if  any  portion  is  leaky  or  in  bad 
condition,  a  high  'degree  of  vacuum  will 
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be  impossible.  The  air-pipe  system 
should  be  so  installed  as  to  stand  a  pres- 
sure of  40  pounds  per  square  inch  for  a 
period  of  two  hours  without  material 
drop. 

The  principal  advantages  of  the 
"Paul"  system  are:  First,  economy  of  op- 
eration. Every  engineer  understands  the 
value  of  exhaust  steam  for  heating  pur- 
poses ;  but  the  great  difficulty  has  always 
been  the  circulation  of  exhaust  steam 
without  back  pressure  on  the  engines. 
With  the  "Paul"  system,  all  back  pres- 
sure is  removed  ;  and  the  exhaust  steam, 
circulating  freely  through  the  heating 
system,  becomes  a  i,ource  of  great  reve- 
nue, and  adds  greatly  to  the  economy  of 
the  plant. 

A  heating  plant  equipped  with  the 
"Paul"  system  has  no  open  valves  to 
cause  trouble  by  leakage  or  by  offensive 
odors.  The  air-pipes  being  connected 
with  the  air-valves,  the  system  is  entirely 
sealed  ;  and  a  vacuum  being  maintained, 
there  is  no  pressure,  and  steam  or  water 
cannot  escape. 


Alternating  Current  from  a  Medical 
Battery 

Question:  I  have  a  medical  battery  from 
which  a  powerful  shock  may  be  obtained,  and 
the  electricity  is  obtained  from  one  small  dry 
cell.  The  induction  coil  consists  of  one  coil 
of  wire  wound  over  another.  The  inner  coil 
is  connected  to  the  dry  battery,  and  the  cir- 
cuit is  made  and  broken  by  a  vibrator.  Will 
you  please  tell  me  whether  the  current  ob- 
tained from  the  terminals  of  the  outside  coil 
is  direct,  alternating,  or  pulsating?  Also  what 
is  a  Faradic  current? — /.  vS".  C. 

Anszucr:  The  current  induced  in  the 
secondary  of  an  induction  coil  is  alter- 
nating in  its  nature.  When  the  circuit 
is  closed  in  the  primary,  a  magnetic  field 
is  set  up  by  the  primary  current,  the  lines 
of  which  cut  the  turns  in  the  secondary 
coil.  This  induces  a  secondary  electro- 
motive force  in  one  direction.  When  the 
primary  circuit  is  broken,  this  magnetic 
field  collapses  and  cuts  the  secondary 
conductors  in  the  opposite  direction,  thus 
producing  an  electromotive  force  in  the 
opposite  sense.  You  will  thus  see  that 
the  secondarv  electromotive  force  and  the 


secondary  induced  current  must  be  alter- 
nating. 

In  regard  to  the  Faradic  current, 
would  say  that  this  term  is  very  seldom 
used.  It  has  been  defined,  however,  as 
a  rapidly  alternating  current,  as  opposed 
to  a  uniform  direct  current.  It  is  some- 
times used  in  therapeutics  to  indicate  the 
high-potential  current  obtained  from  the 
secondarv  of  the  induction  coil. 


Grouping  of  Generators 

Question:  I  am  at  present  engaged  in  a 
private  plant  using  220  volts  for  power  and 
lighting.  I  would  like  to  know  the  best  way 
of  connecting  up  three  units  consisting  of  two 
110-volt  machines  in  series. — F.  /I.  S. 


Connections  of  Generators. 

Ansivcr:  The  accompanying  sketch 
will  show  you  the  proper  method  of  con- 
necting these  machines.  You  might  con- 
sider that  you  had  two  units,  each  con- 
sisting of  three  compound-wound  ma- 
chines in  parallel,  and  the  two  units  con- 
nected in  series  on  the  three-wire  system. 
Or,  you  might  consider  that  you  had 
three  pairs  of  machines  on  the  three-wire 
svstem,  these  three  pairs  being  connected 
in  parallel.  An  eqtializer  should,  of 
course,  be  used  to  connect  together  the 
brushes  as  shown  at  /.  2.  ?.  and  4,  5,  6. 
The  circuit-breaker  C.  B.  and  ammeter 
A  should  be  on  the  opposite  side  from  the 
series  coil. 


ARS 


Tel©inm©Ibll©sc©p© 

/COLLISIONS  between  ships  are  not 
^^  the  least  among  the  perils  of  the 
tleep.  Any  device  which  will  effectively 
reduce  the  risk  of  such  disaster,  is  a 
veritable  boon  to  mankind.  Such  a  de- 
vice, named  the  "Telemobiloscope,"  has 
recently  been  invented  and  patented  by 
Christian  Lliilsmeyer,  an  engineer  of 
Diisseldorf,  Germany,  who  utilizes  the  ac- 
tion of  Hertzian  waves,  such  as  are  used 
in  wireless  telegraphy.  The  device — 
which  can  be  installed  on  railway  trains 
as  well  as  on  ships — combines  both  a 
sending  and  a  receiving  apparatus.  The 
electric  waves,  striking  a  distant  metallic 
object — such  as  a  ship — are  reflected 
back  to  the  receiver,  there  operating  to 
signal  the  approach  of  said  object,  as  well 
as  to  indicate,  by  special  mechanism,  its 
direction  and  distance. 

As  ships  are  subject  to  oscillation,  and 
the  range  of  the  receiver  is  limited,  the 
apparatus  is  suspended  after  the  man- 
ner of  a  ship's  compass,  thus  maintaining 
a  practically  constant  position  in  relation 
to  the  horizon  (Fig.  2).  In  the  hollow 
hemisphere  c  is  an  induction  coil  d,  oper- 
ating the  sender,  and  deriving  its  ])rimary 
current  from  some  source  of  energy 
(storage  battery  or  dynamo)  on  the  ves- 
sel.   The  hioh-tcnsion  secondary  current 


passes  through  collector  rings  and  sliding 
brushes  to  the  oscillator  h.  The  waves 
issuing  from  the  latter  are  projected  with 
a  given  inclination  from  the  projection- 
box  /  and  the  concave  mirror  m  placed 
inside.  At  o  (Fig.  2),  suspended  in  front 
of  a  concave  screen  n  (shown  in  plan 
in  Fig.  4),  are  the  antenncc  or  receiving 
wires,  which  pick  up  the  reflected  waves. 
These  may  be  located  in  any  part  of  the 
rigging,  but  must  be  well  insulated  from 
the  sending  apparatus.  The  antennce  are 
connected  with  a  coherer  of  the  type 
common  in  wireless  installations,  wdiich 
serves  to  operate  the  audible  or  visible 
signal. 

The  apparatus  is  made  to  rotate  in- 
termittently by  means  of  driving  gear 
around  the  wheel  q.  In  this  w^ay  the 
waves  given  off  by  the  oscillator  search, 
as  it  were,  a  greater  or  less  range  round 
the  observing  station,  for  metallic  objects 
susceptible  of  reflecting  the  waves  and 
thus  actuating  the  coherer.  As  the  con- 
cave screen  n  follows  the  rotation,  its 
position  serves  to  indicate  the  direction 
from  which  come  the  reflected  waves,  and 
thus  the  direction  in  which  the  distant 
object  lies. 

The  complete  apparatus  includes  a 
special  device  furnishing  data — based  on 
the  inclination  of  the  vertical  axis  of  the 
system  to  the  plane  of  the  horizon — from 


KiG.  I. 
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APPROACH  OF  ONE  VESSEL  (B)   DETECTED  BY  INSTRUMENT  INSTALLED  ON 
ANOTHER  VESSEL  (A). 
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which  llic  distance  of  the  reflecting  ob- 
ject is  known. 

The  apparatus  re[)resented  in  Fig.  2 
is  shown  installed  on  the  foredeck  of  the 
vessel  A  in  Fig.  1.  The  electrical  waves 
issuing  from  the  sender  r  strike  the  ves- 
sel B,  and,  after  being  reflected,  strike 
the  antennse  o  by  which  the  receiver  at 
the  observer's  station  is  o]:)erated. 

Tests  conducted  under  auspices  of  the 
Government  of  the   Netherlands   in   the 


Details  of  Telemobiloscope. 


Using  the  New  Shorthand  Typewriter. 

bining  certain  letters  representing  similar 
sounds — such,  for  instance,  as  D  and  T. 

It  is  said  that  fifty  words  per  minute 
can  be  written  after  a  few'  days'  training, 
while  a  normal  speed  of  125  to  150  words 
is  obtained  in  less  than  two  months,  and 
speeds  of  200  words  and  more  are  in  no 
way  unusual. 

The  necessity  of  designing  a  short- 
hand-writing machine  to  supplement  the 
typewriter,  has  been  felt  for  a  long  time, 
but  it  is  only  within  recent  years  that  a 
more  or  less  successful  machine  has  been 
constructed.  Any  one  of  the  existing 
manual     shorthand-writing     svstems     is 


Harbor  of  Rotterdam,  have  given  proofs 
of  the  efficiency  of  the  invention.  An  ac- 
curate reflection  was  insured  up  to  a  dis- 
tance of  nearly  two  miles,  with  sending 
apparatus  including  four  condensers  of 
.00188  microfarad,  the  outer  armatures 
of  which  were  connected.  The  antenncTe 
were  a  little  over  16  feet  long,  suspended 
from  a  bamboo  rod.  By  combining  the 
receiving  antennre  with  the  reeling,  the 
inventor  hopes  to  extend  the  range  to 
nearly  twenty  miles. 

The  apparatus  is  also  to  be  tested  by 
the  bVencli  and  Italian  Governments. 


A  \'ERY  efficient  stenotyping  ma- 
•**•  chine  by  which  a  syllable  (and  in 
some  cases  two  or  three  syllables)  is 
printed  in  plain  type  at  each  stroke  of 
the  fingers,  has  just  been  invented  by 
M.  Bivort  of  Paris.  This  result  has  been 
obtained  by  an  ingenious  arrangement  of 
the  letters  of  the  ali)habct,  and  l)y  com- 


«B 


^ 
^ 


^ 


"D 
"D 


D 


R 


L     A 
I 
"D         A 


U     N 
OUR 

U     N 
0             $^ 

E 
OUR 

U 

E     R    L 

L 
0 

U 
i    u 

E 

IR 

Un 
jour 
un 
cocj 
de- 
tour- 
na 
u- 
ne 
perie 
qu'il 
do- 
na, 
au 
beat! 
pre- 
mier 
la- 
pi- 
daire. 


Message  Written  py  the  New  Sitorthand  Typewriter. 
Full  text  of  same  is  shown  at  i  islit. 
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known  to  be  liable  to  misinterpretation, 
especially  by  a  tbird  person,  while  a  de- 
sirable speed  is  attained  only  by  the  most 
efficient  writers  and  only  after  arduous 
training. 

The  "Stenophile"  represented  in  the 
accompanying  photograph  will  no  doubt 
soon  be  adopted  in  every  field  of  trade 
and  industry,  and  before  long  become 
an  indispensable  adjunct  of  the  type- 
writer, its  most  valuable  feature  being 
that  no  conventional  signs,  but  plain 
types,  are  employed. — Dr.  Alfred  Grad- 

EMWITZ. 

KreHess  Stores 

pXPERIMENTS  which  are  being 
^--*  made  with  the  so-called  fireless  cook- 
stove  at  several  army  posts  in  this  coun- 
try, indicate  that  this  novel  idea  is  of 
considerable  value.  Among  those  who 
are  making  tests  with  the  view  of  de- 
termining its  importance  in  connection 
with  the  United  States  Commissary,  is 
Captain  M.  S.  Murray  at  Rort  Riley, 
Kansas.    Captain  Murray  completed  the 


Fireless  Cook-Stove. 

cooking  of  several  different  kinds  of  food 
with  the  Use  of  the  "hay  box,"  and  states 
that  the  results  in  general  were,  very  suc- 
cessful. A  half-pound  of  rice,  an  equal 
quantity  of  hominy,  and  a  pound  of  beans 
were  placed  in  cans  and  exposed  to  the 
fire,  being  allowed  to  boil  five  minutes. 


They  were  then  taken  out,  placed  im- 
mediately in  the  hay-box.  and  examined 
one  hour  and  fifteen  minutes  later.  The 
rice  was  thoroughly  cooked,  but  the  hom- 
iny and  beans  were  only  partly  done.  A 
stew  made  of  beef,  potatoes,  and  onions 
was  prepared,  placed  over  the  fire  until 
it  had  boiled  six  minutes,  then  placed  in 
the  hay-box.  At  the  end  of  two  hours  it 
was  found  to  be  thoroughly  cooked,  and 
was  served  at  the  table.  Captain  Murray 
also  took  equal  parts  of  macaroni  and 
tomatoes,  placed  them  in  a  tin  can,  and, 
after  allowing  them  to  boil  five  minutes, 
packed  them  in  the  receptacle.  When 
examined  at  the  end  of  seventy  minutes, 
they  were  found  to  be  perfectly  cooked. 
Beans  and  bacon  were  allowed  to  boil 
six  minutes,  and  were  ready  for  the  table 
in  two  hours. 

It  was  the  opinion  of  those  who  ate  the 
viands  thus  prepared,  that  each  dish  was 
not  only  as  palatable  as  if  prepared  en- 
tirely on  a  stove  or  in  the  oven,  and  in 
some  cases  more  palatable.  As  a  result. 
Captain  Murray  has  designed  a  special 
"fireless  stove"  for  use  in  the  field,  which 
is  shown  in  the  accompanying  illustra- 
tion. It  consists  merely  of  a  wooden 
chest  having  a  cover  with  edges  which 
overlap  the  top  of  the  box.  The  chest  is 
lined  with  thick  cloth  and  filled  with 
straw  or  hay.  When  the  dishes  are  set 
in  the  box  to  complete  the  cooking,  the 
hay  is  carefully  packed  around  the  sides 
of  each  dish  and  near  the  tops.  Then  a 
piece  of  heavy  flannel  or  wadded  cloth  is 
laid  over  the  hay,  and  the  lid  battened 
down. 


A  N  Italian  engineer  has  recently  de- 
■'*■  veloped  a  very  efficient  and  economic 
process  for  welding  steel  and  iron  by 
means  of  acetylene  gas.  The  heat  pro- 
duced by  the  combustion  of  acetylene  and 
oxygen  mixed  at  the  moment  of  burning, 
is  about  7,200  degrees  F.,  which  is  higher 
than  the  tem])erature  of  the  oxyhydrogen 
flame  and  near  that  of  the  electric  arc. 
The  process  is  applicable  to  the  welding 
of  metals  and  parts  not  amenable  to  the 
usual  methods.  The  requisite  heat  for 
welding,  it  is  claimed,  can  be  obtained  by 
the  new  process  in  a  short  time. 
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IL©v©I§ 

/^BSERVERS  at  the  various  stations 
^-^  along-  the  line  of  the  elevated  rail- 
road in  Chicago,  noticing  that  the  tracks 
slope  gently  downward  on  either  side 
from  the  stations,  have  jumped  at  the 
conclusion  that  the  purpose  of  this  con- 
struction has  been  to  take  advantage  of 
the  action  of  gravity  in  controlling  the 
movement  of  trains.  This,  however,  is 
a  misconception.  The  net  reduction  in 
operative  cost  through  such  means  would 
be  but  very  slight,  if  anything.  The 
reason  for  the  lower  level  betveen  sta- 
tions is  found  in  the  fact  that  this  was 
the  original  construction  level,  and  when 
the  city  ordered  a  higher  elevation  at 
the  stations,  the  company  found  it 
cheaper  to  leave  the  track  at  its  old  level 
in  parts  than  to  raise  it  uniformly  to  the 
new  elevation  required  at  the  stations. 


"Our  Robin — Only  good  night,  dear 
one ! — She  talked  with  soft  brown  eyes 
more  eloquent  than  speech." 


Cemetery  for  Dogs,  Hyde  Park,  London. 

And  there  are  hundreds  of  other  heart- 
felt expressions  of  tender  sentiment. 
Nothing  there  is  conventional.  The 
reader  knows  thev  are  e-enuine. 


'T'HERE  is  a  cemetery  in  London  where 
*  all  the  epitaphs  that  are  written  on 
the  tombstones  are  true.  Of  course  it  is 
not  a  cemetery  for  human  beings,  for 
when  these  die,  no-  matter  how  base  the 
lives  they  have  lived,  the  inscriptions  on 
their  tombs  usually  have  a  tone  of 
euphemistic  eulogy.  This  is  a  dogs' 
cemetery.  It  is  located  in  a  little,  se- 
cluded spot,  right  in  the  heart  of  the 
great  city.  People,  even  strangers,  when 
they  read  these  epitaphs,  often  shed  tears, 
for  they  know  that  they  are  true.  Mar- 
ble never  marks  the  resting  place  of  a 
dog  that  was  not  worthy  of  all  that  is 
written  about  him.  Here  are  some  of 
the  inscriptions  one  may  read  : 

"She  brought  the  sunshine  into  our 
lives,  but  took  it  away  with  her. 

To  our  gentle,  lovely  little  Blenheim — 
Jane." 

"Dear  old  Topsy,    for    over    sixteen 

years  the  faithful  friend  of  Sir and 

his    family — Loved,   lamented,    and     re- 
spected." 

"There  are  men  both  good  and  wise, 
who  say  that  dumb  creatures  we  have 
cherished  here  below  shall  give  us  kindly 
greeting  when  we  have  passed  the 
Golden  Gate." 


M^ltusinm  aim  Ps^!?vo 

""TO  put  a  quart  of  water  into  a  pint 
■'■  bottle  is  a  physical  impossibility  in 
the  nature  of  things.  But  to  combine  in  a 
single  instrument  a  maximum  of  con- 
venient uses  in  a  minimum  of  space,  is 
no  uncommon  achievement  of  modern  in- 
genuity. We  have,  for  example,  "pocket 
handbooks"  that  surpass  the  whole 
Bodleian  Library  in  practical  value  as 
works  of  reference ;  we  have  "pocket 
tool-chests"  that  are  not  only  the  delight 
of  the  small  boy  but  frequently  the  relief 
of  the  family  in  emergency.  And  now 
we  have,  as  a  result  of  the  pecuniary 
necessities  that  had  beset  one  correspond- 
ence school  student,  a  new  drafting  in- 
strument to  which  has  been  given  the  ap- 
propriate name  of  the  "Ready."  It  com- 
bines an  amazing  multiplicity  of  time- 
and  labor-saving  features  in  a  device  of 
pocket  size  and  small  cost.  It  serves  all 
the  uses  of  the  T-square,  compass,  scale, 
and  protractor.  By  its  means,  angles  of 
any  degree  can  be  readily  determined  or 
drawn,  diameters  found  in  16ths  of  an 
inch,  delay  of  adjusting  compass  points 
to  centers  avoided,  etc.  By  a  convenient 
system  of  observation  openings,  the 
progress  of  any  arc  being  drawn  can  be 
"kept  in  sight." 


HAIiRIS  C.  TROW  B.S. 
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Fifth  Lesson— Model  No.  V.    Flower-Pot  Stand 


Ficr.     2. 

hammer 


A  PERSPECTIVE  view  of  this 
model  is  shown  in  Fig.  1,  and 
the  complete  working  drawing 
-  with  dimensions  is  shown  in 
The  new  tools  required  are  a 
A.  E.,  B.  F.,  price  42  cents ;  and 
a  nail  set,  hollow  point,  price  10  cents. 
The  initials  A.  E.,  B.  F.  as  used  above, 
represent  the  words  Adz  Eye,  Bell  Face. 
The  stock  should  be  white  pine  of  ^-inch 
thickness. 

As  seen  in  Figs.  1  and  2,  the  stand 
consists  of  two  supports  or  standards, 
upon  which  are  nailed  four  cross-pieces, 
making  in  all  six  separate  parts. 

Let  us  begin  with  the  standards  first. 
It  would  perhaps  be  quite  natural  to  get 
out  two  separate  pieces  of  stock  for  these 
two  parts,  but  it  can  readily  be  seen  that 
it  is  simpler  to  work  them  as  far  as  pos- 
sible in  one  piece,  but  of  twice  the  length. 
Accordingly  a  piece  of  stock  should  be 
roughed  out  with  the  splitting  saw  and 
the  crosscut  saw,  about  10j/>  inches  long- 
by  1^  inches  wide.  One  of  the  broader 
surfaces  should  be  planed  straight  and 
true  with  the  jack-plane  for  the  working- 
surface.  Then  finish  one 
of  the  narrow  surfaces 
at  right  angles  to  this, 
using  the  eye  to  test 
both  its  straightness  and 
S(|tiarencss  as  far  as  pos- 
sible. The  tr\-s(|uare 
should  also  be  used  to 
check  the  accuracy  of 
the  eye  as  to  squareness. 
When  this  surface  has 
been    properly    finished, 
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gauge  the  width  of  l)/8  inches  with 
the  marking  gauge,  and  finish  the 
other  narrow  surface  straight  and  square 
with  the  working  surface.  Now  gauge 
the  width  -^^^  inch  on  both  narrow  sur- 
faces, and  finish  to  the  gauge  marks. 
When  this  has  been  done,  block-plane  one 
end  in  the  bench  hook  and  cut  off  to 
length  5^4  inches,  allowing  enough  to 
finish  the  other  end  with  the  block-plane. 
In  a  similar  manner  block-plane  and 
finish  the  second  piece  to  the  exact 
length  required. 

Next  lay  off  a  distance  of  ^  inch  from 
each  end  on  one  of  the  narrow  surfaces 
of  one  of  these  pieces  for  the  shoulders, 
as  shown  at  A  and  B,  Fig.  2.  Lay  off 
these  shoulders  with  the  try-square  and 
pencil,  marking  the  lines  over  with  the 
point  of  the  Sloyd  knife  guided  by  the 
trv-square.  Gauge  a  line  on  both  of  the 
broader  surfaces  between  A  and  B,  5-16 
inch  from  the  edge.  The  cross-cuts 
should  be  made  with  the  back  saw  ex- 
actly to  a  depth  of  5-16  inch.  Then  re- 
move the  stock  between  them,  down  to 
the  gauge  line,  with  the  Sloyd  knife.  Fin- 


FiG.  1.    Perspective  View  of  Model. 
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ish  the  second  piece  in  like  manner, 
smoothing  with  sandpaper  and  block. 
Remember  to  remove  only  the  smallest 
possible  amount  of  stock  in  the  process 
and  keep  all  corners  square. 

The  four  cross-pieces  should  be  worked 
in  one  piece  as  far  as  possible,  but  not 
from  stock  four  times  the  length  of  one 
piece,  as  this  would  be  too  long  to  work 
to  advantage.  For  making  these  cross- 
pieces,  block  out  a  piece  of  the  ')4-inch 
stock  a  little  over  15  inches  long  and  wide 
enough  to  make  four  pieces  of  5-16  inch 
thickness  each,  allowing  for  finish.  A 
width  of  iy\  inches  should  be  sufficient. 


have  left  the  narrow  surface  of  our  orig- 
inal piece  of  stock  rough  and  somewhat 
uneven,  and  this  shoukl  be  trued  up  with 
the  jack-plane.  A  second  strip  can  now 
be  cut  out  as  before,  and  the  third  and 
fourth  in  a  similar  manner.  After 
smoothing  these  strips  with  sandpaper 
and  block,  all  the  parts  of  the  stand  are 
ready  to  be  assembled.  The  four  strips 
should  be  laid  side  by  side  on  their 
broader  surfaces  on  the  bench,  and  a  dis- 
tance of  1-34  inches  laid  off  from  each  end 
to  locate  the  position  of  the  supports.  A 
line  should  then  be  drawn  lightly  across. 
As   seen    in    die    illustrations,   the   outer 
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Fig.  2.     COMPLETE   WORKING    DKAWIXC. 


This  should  be  planed  along  one  of  its 
broader  surfaces  straight  and  true,  and  a 
narrow  surface  should  be  planed  at  right 
angles  to  this.  A  shaving  should  also  be 
taken  off  the  other  narrow  surface,  al- 
though the  stock  need  not  of  course  be 
finished  to  any  definite  width  at  this  stage. 
Now  gauge  the  thickness  of  -)^  inch  and 
plane  to  the  gauge  marks.  Next  block- 
plauQ  one  end  of  the  ]Mece  in  the  l)ench 
hook,  lay  off  the  length,  and  block-plane 
the  other  end.  The  thickness  of  the  stock 
is  now  exactly  equal  to  the  width  of  the 
cross-pieces.  From  the  finished  narrow 
surface,  gauge  lines  5-16  inch  from  it  on 
both  the  broader  surfaces,  lengthwise  of 
the  piece.  Then  with  the  splitting  saw 
cut  oft'  the  strip  thus  blocked  out.  allow- 
ing enough  stock  to  finish  it  to  a  thick- 
ness of  5-16  inch  with  the  jack-plane. 
When  this  cut  has  been  made,  one  of  our 
strips  will  be  complete. 

The   cut   with   the   splitting  saw   will 


strips  are  fiush  with  the  ends  of  the  sup- 
ports, i'eginning  with  one  of  the  outer 
strips  placed  in  this  position,  with  the 
sup])orts  1^4  inches  from  its  ends,  and 
perfectly  square  with  it,  secure  in  i«:)si- 
tion  by  nailing  with  J,s-inch  brads.  Next 
place  the  other  outer  strip  in  position  and 
nail  in  ])lace.  The  third  and  fourth  strijis 
can  then  be  nailed  on  in  the  position 
indicated  by  the  dimensions  in  I-'ig.  2. 
The  heads  of  the  nails  should  be  sunk 
slightly  below  the  surface  by  means  of 
the  nail  set.  In  driving  these  nails  the 
work  should  be  su])ported  firmly,  iuinie- 
diatelv  under  the  S])ot  into  whicli  tlie 
nails  are  l)eing  driven,  otherwise  the 
w-ork  will  s])ring. 

A  final  touch  of  the  sandpaper  in  con- 
nection with  the  block,  will  comi)lete  the 
work,  and  a  useful  and  ornamental  model 
will  be  the  result  if  directions  as  given  in 
connection  with  previous  lessons  have 
been  [)roperly  followed. 


SouRENSEN,  the  Danish  builder  of 
windmills,  recently  discovered,  through 
an  accident,  a  form  of 
windmill  which  tests  show 
to  develop  more  power 
than  any  other  form  here- 
He  had  been  running  an 
old  mill  bearing  ten  wooden  vanes.  In 
a  storm,  four  of  these  vanes  were  car- 
ried away,  when,  to  the  wonder  of  its 
proprietor,    the   old    mill    worked   better 


The  'Best 

Form  of 
taindmill 

tofore  tested. 


by  nearly  five  per  cent  than  that  of  the 
"Ventocrat"  type,  whose  surface  is  seven 
times  as  great ;  and  thirty-one  per  cent 
more  than  the  "Rose  of  the  Winds"  type, 
with  a  surface  three  times  as  great ;  and 
twenty-nine  per  cent  more  than  that  of 
the  old  Sourensen  type.  It  is  predicted 
that  the  discovery  of  this  new  form  of 
wind  engine  will  go  far  towards  making 
wind  power,  which  is  now  largely  lost, 
available  for  general  use. 


c:==>-^f^=d 


Various  Types  OF  Windmill. 

1— Ventocrat.    2— Rose  of  the  Winds.     3— Sourensen. 

4 — New  Conical. 

than  before.  Inspired  by  this  demon- 
stration, he  made  some  further  experi- 
ments, and  perfected  a  wind  motor  of 
conical  form,  having  six  vanes,  the  ends 
of  which  curved  toward  the  summit  of 
the  cone.  Prof,  P.  LaCour,  who  has  es- 
tablished, by  authority  of  the  Danish 
Government, an  observatory  for  the  study 
of  wind  power,  showed  that  the  new 
conical  aeromotor  developed  more  power 

(214) 


Pawnbrokers  in  China  are  the  bank- 
ers of  the  people  and  could  not  be  dis- 
pensed    with.     The    poor 
Tc^n-         Chinaman,  unlike  the  poor 
broKerstn      E^^j-opean,  does  not  wear 
C/Jtna         j^jg    winter    clothes    until 
they  are  fit  only  to  be  discarded.    When 
the  Chinise  officials  order  that  summer 
clothing  shall  be  donned,  the  poor  China- 
man pawns  his  winter  suit ;  and  with  the 
proceeds,  supplemented  by  a  little  cash, 
he  redeems  his  previous  summer  garb  or 
buys  new  attire.    "Pawnbroking,"  writes 
Mr.  Cunningham,  in  the  Chinese  Soldier, 
"is  to  the  respectable  Chinaman  of  lim- 
ited means  a  weekly  round." 


The  bogs  of  Maine  are  as  full  of  peat 
as  are  the  glens  of  Scotland.    The  Bos- 
Firing         ton  &  Maine  Railroad  has 
Engines        been    experimenting   with 
ivith  Teal     peat-burning    on    locomo- 
tives, and  so  far  the  tests  have  given 
much  satisfaction,  the  steaming  qualities 
of  the  fuel  being  of  the  highest.     The 
peats  are  subjected    to    heavy    pressure, 
which  exudes  all  the  moisture,  and,  in 
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pressing,  are  forced  into  an  elliptical 
shape  with  an  inch  hole  running  through 
them,  which  admits  of  free  burning.  The 
fuel  is  entirely  free  from  smoke. 


The  purchases  of  the  Panama  Canal 
Commission  include  guinea  pigs,  white 
S'upplt'esJ'or  mice,  wooden  legs,  Bibles, 

Panama  and  playing  cards.  It  has 
Canal  ordered  640.000  pounds  of 
blasting  powder  and  675.000  pounds  of 
dynamite.  The  paving  of  the  city  of 
Panama  required  7,000. CCH3  paving  brick. 
Also  3.500,000  brick  for  the  construction 
of  buildings,  with  30,000.000  feet  of  lum- 
ber, have  been  sent  on.  In  addition  to 
the  locomotives  in  use  by  the  railroad, 
120  have  been  bought  for  excavat- 
ing, together  with  1,300  flat  cars 
and  hundreds  of  dump  cars,  5,000 
tons  of  steel  rails,  and  125,000  cross- 
ties  upon  which  to  lay  the  rails. 


Ax  interesting  source  of  power  is 
found  at  Pierre,  South  Dakota,  where 
"Potver  from  the    city    has    decided    to 

Artesian       put     in    an     incandescent 
WelU  electric  light  plant  to  be 

driven  by  waste  water  from  the  artesian 
wells.  Tests  have  shown  that  water, 
coming  under  pressure,  will  develop 
more  than  enough  power  to  operate  such 
a  plant. 

^* 

A.  A.  Stoltzenburg,  of    St.    Louis, 

Mo.,  is  using  his  automobile  in  an  in- 

^        *    ^        genious    way.     On    week 
An  Auto      5  -4.    •     '  •         1 

_ . .  ,    ,  ^        days    it    IS    rigged    as    a 

Ij-^--^  hoisting  machine.  When 
he  goes  ouv  to  do  a  job, 
Mr.  Stoltzenburg  loads  tackle  and  wind- 
lass on  the  car,  and  it  will  carry  the  load 
to  any  part  of  the  city,  under  its  own 
power.  The  windlass  attachment  is  car- 
ried on  a  special  frame,  which  is  firmly 
clasped  to  the  rear  axle,  and  driven  by 
the  sprocket  chain,  which,  for  the  time 
being,  is  removed  from  the  driving 
sprocket  of  the  car.  The  rig  is  used 
chiefly  for  installing  elevators.  It  has 
lifted  500  pounds  to  a  height  of  100  feet 
in  forty  minutes.  In  two  hours  with  this 
improvised  auto-hoister,  one  man  can  do 
the  same  amount  of  work  that,  under  the 


old  method  of  hoisting,  it  would  take  six 
men  about  six  days  to  accomplish.  On 
Sundays,  Mr.  Stoltzenburg  removes  the 
hoisting  tackle  from  his  car,  puts  in  the 
regular  body,  and  takes  his  family  and 
friends  for  an  outing  through  the  parks. 


F.  H.  GoTCHE,  of  San  Francisco,  Cal., 

has  recently  patented  a  new  tent  which 

•j^  .  .      seems    to    combine    many 

IT     %    «>     ^    desirable     features.       As 

,  .    _  shown  in  the  illustration, 

the   frame  of  the   tent  is 

made  up  of  four  wooden  sections,  which 


Frame  Up  and  Cover  Ready  to  Stretch. 

are  held  together  by  metal  couplings. 
When  ready  to  pitch  the  tent,  the  frame  is 
bent  into  a  semicircle,  and  the  ends 
driven  about  six  inches  into  the  ground, 
the  distance  between  them  being  twice 
as  many  feet  as  the  tent  is  high.  The 
cover  is  then  pegged  down  on  one  side, 


Test  Ready  for  Occupancy. 

and  tightly  drawn  over  the  frame,  being 
so  shaped  that  it  will  be  completely  sup- 
ported and  at  the  same  time  will  stand 
a  very  severe  gale  without  being  blown 
down. 

The  famous  pay-car  of  the  great  Car- 
negie steel  and  iron  interests  makes  its 
..         trips  every  fortnight,  car- 
arnegte  ■        -^     paymaster    and 

Car  of  Gold  .-.     *'.    ,  ^     ^  ■' .      . 

^  his  eight  assistants  over  a 

route  of  about  seventy-five  miles  of  rail- 
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way,  from  Donora,  Pa.,  to  Youngstown, 
Ohio,  paying  out  in  that  time  upward  of 
$2,000,000,  nearly  all  in  gold  coin.  A 
well-known  authority  at  Homestead,  who 
is  in  close  touch  with  the  mill  hands, 
says  of  present  conditions  as  com- 
pared with  former  years:  "The  boys 
never  made  so  much  money,  nor  have 
they  been  so  prosperous  as  now.  The  in- 
creased tonnage  and  new  machinery 
have  made  it  possible  for  them  to  make 
more  money  than  ever  before.  Every- 
body is  happy  and  all  is  well." 


ing  that  seems  to  be  very  popular,  is  a 
chain  attachment  to  the  shovel  handle 
near  the  blade.  One  coolie  raises  the 
shovel  and  drops  it  into  the  gravel  or  dirt 
while  another  at  the  end  of  the  chain 
pulls  forward  the  shovel  blade,  usually 
only  partially  filled  with  earth,  to  the  de- 
sired place.  This  device  for  lazy  work- 
men appears  to  be  a  recognized  feature 
of  the  prevailing  method  of  railroad  con- 
struction. It  constituted,  in  fact,  a  toy 
hand-scraper. 


Scientific  training  in  agriculture  will 
hereafter  be  a  branch  of  instruction  at 
Farm  for      ^^^^  University  of  Chicago. 
College        The   most   modern  meth- 
"Boys         ods  in  growing  food  prod- 
ucts will  be  illustrated  on  the  university 
farm  near  Wheeling,  111.,  where  500  acres 
have  been  leased  by  the  authorities  of  the 
university   with   an   option   of  purchase. 
Here  practical  ideas  in  farming  will  be 
given  each  summer  to  a  colony  composed 
of  students,  professors,  children  of  the 
latter,     and     pupils     of     Chicago     high 
schools. 


The  most  extraordinary  of  all  British 
lighthouses  is  to  be  found  on  Arnish 
Mirror  Rock,  Stornoway  Bay— a 
Ser-Ves  as  rock  which  is  separated 
Lighthouse  from  the  island  of  Lewis 
by  a  channel  over  500  feet  wide.  On 
this  rock  a  conical  beacon  is  erected,  and 
on  its  summit  a  lantern  is  fixed,  from 
which,  night  after  night,  shines  a  light 
which  is  seen  by  the  fishermen  far  and 
wide.  The  way  in  which  this  lighthouse  is 
illuminated  is  this :  On  the  island  of 
Lewis  is  a  lighthouse,  and  from  a  win- 
dow in  the  tower  a  stream  of  light  is 
projected  onto  a  mirror  in- the  lantern  on 
the  summit  of  Arnish  Rock. 


The  Chinese  coolies  employed  as  la- 
borers in  building  railroads  in  the   Far 
Laziest  of    ^^^^  ^1"^  as  a  rule  listless 
all  Worfi-      and  lazy.     One  method  of 
men  escaping    muscular    effort 

in    handling    a     shovel    in    track    grad- 


OvER  150,000  acres  of  sand  dunes  in 
France,  once  blown  about  by  the  wind 
Tyins         ^^intil     they    overwhelmed 
T>otvn  the     great   stretches   of   fertile 
"Desert        ground   and   even   threat- 
ened to  bury  whole  towns,  are  now  cov- 
ered with  forests  of  pine,  which  produce 
turpentine,  lumber,  and  charcoal. 


The  most  expensive  thermometer  in 

the  United  States  is  in  use  at  the  Johns 

Id  her-  Hopkins  University,  Balti- 

mometer       more,  Md.    It  is  valued  at 

Worth         $10,000   and    is    an   abso- 

^10,000      \xxiQ\y  perfect  instrument. 

The  graduations  on  the  glass  are  so  fine 

that    it    requires    a    microscope    to    read 

them. 


Two  ingenious  Frenchmen  have  re- 
cently perfected  several  mechanical  de- 

Teaching  vices  which  are  used  in 
"Pronuncia-    teaching   French  pronun- 

tion  by  ciation  to  foreigners.  One 
Machinery  ^f  them  is  a  small  instru- 
ment called  a  "larnyx-signal,"  which  is 
held  to  the  side  of  the  throat  when  the 
diphthong  "ou"  is  being  pronounced.  If 
the  pupil  is  successful  in  getting  the  cor- 
rect French  pronunciation,  a  small  bell 
attached  to  the  larnyx-signal  will  notify 
him  of  his  success  by  ringing.  If  the  bell 
is  silent,  he  may  know  that  he  has  not 
given  the  word  the  correct  pronunciation. 
Other  machines  are  used  for  getting  the 
correct  pronvmciation  of  various  vowel 
sounds. 
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The  little  town  of  Mount  Carroll,  111., 

boasts  of  a  jail  which  is  a  terror  to  evil 

doers    on   account    of   its 

■^  '^^(f-        location.     The    town    au- 

Guarded       t^orities    took    advantage 

Prison  r  1    •     1        11      re  ^u 

of  a  high  bluiT  on  the 
edge  of  a  stream  which  flows  through 
Mount  Carroll,  to  erect  the  build- 
ing on  its  very  edge.  One-half  of 
the  structure — the  part  on  the  side 
toward  town — is  used  by  a  fire  compan\-. 
but  is  entirely  separated  from  the  prison 
portion  by  a  thick  wall.  The  prisoners 
are  confined  in  the  part  which  overlooks 
the  river.  This  section  is  supported  on 
high  wooden  posts  set  into  the  side  of 
the  bluff,  and  the  cells  are  over  100  feet 
above  the  water  course.  In  fact  they  are 
so  situated  that  to  attempt  to  escape 
would  undoubtedly  mean  certain  death. 
Thus  the  jail  is  so  protected  by  its  nat- 
ural location  that  there  is  no  necessity 
of  maintaining  a  guard,  and  the  prisoners 
are  unattended  except  at  meal  time  and 
at  other  hours  when  the  presence  of  some 
official  is  necessarv. 


Armour  &  Compaxy  of  Chicago  have 
arranged  with  the  inventors  of  a  liquid- 
To  Cool  He-  ^^^  producing  process  to 
frigeraior  erect  a  small  experimental 
Cars  tvtih  plant  in  Chicago  for  the 
Liquid  Air  pT^jrpose  of  testing  the 
value  of  liquid  air  for  the  refrigerating 
of  perishable  goods  in  refrigerator  cars. 
It  is  claimed  by  the  inventors  that  liquid 
air  can  be  made  in  quantities  at  a  cost 
of  about  one  cent  per  gallon,  and  that  it 
can  be  kept  in  refrigerator  cars  for  a 
period  of  approximately  thirty  days,  with 
an  evaporation  of  not  over  three  per  cent 
per  day  unless  it  is  forced.  The  result 
of  these  experiments  is  looked  forward 
to  with  great  interest. 


A  xovKL  type  of  motor  boat  has  been 

designed  in  France  for  the  International 

Cup  races.   The  hull  is  an 

/fo-vel  absolutely    flat   bottom,   8 

Motor  ^^^^  ^^,j^j^  amidships;  and 

^'^  the  propeller  shaft  will  be 

altogether  exterior  to  the  hull,  having  its 

extremities  encased  in  bearings  supported 

by  brackets  projecting  from  the  keel.    At 


the  forward  end  of  the  shaft  will  be  an 
enclosed  chain  wheel  connecte-  by  a 
chain  with  the  motor  shaft  abo  •.  A 
large  De  Dietrich  engine  will  be  nn- 
ployed  to  drive  the  boat.  It  is  claiu  ed 
by  the  designers  that  the  novel  shape  ot 
the  hull  will  almost  eliminate  the  speed- 
reducing  factor  known  as  skin-friction, 
for  the  vessel  will  merely  glide  over  the 
water,  the  propeller  shaft  and  the  greater 
part  of  the  rudder  alone  being  im- 
mersed. 


TiiK  teaching  of  parrots  to  talk  has  oc- 
cupied the  attention  of  bird  enthusiasts 

Teaching       for  many  years,  but  it  has 

Parrot j^  by    remained    for    one    Mrs. 

Thonograph   jjope   of   Philadelphia   to 

utilize  a  modern  invention  to  relieve  the 

weary  tedium  of  teaching  Polly. 

The  parrot  learns  by  somid,  not  by  the 


Polly  Learning  i-rom  the  Phonograph. 

sense  of  what  it  hears,  and  it  is  only  by 
machine-like  repetition  of  the  sentence 
that  Polly  can  be  made  to  talk.  Mrs. 
Hope  has  done  away  with  the  necessity 
for  this  drudgery  by  placing  a  phono- 
graph close  to  Polly's  perch,  and,  by 
keeping  the  talking-machine  repeating 
for  hours  at  a  time  the  sentence  which 
the  parrot  is  to  learn,  she  accomplishes 
the  best  and  quickest  results.  In  this 
way  the  parrot  will  learn  a  sentence  in 
a  week,  while  to  become  proficient  in  a 
number  of  sentences  requires  about  six 
months.  Those  who  have  attempted  the 
almost  insurmountable  obstacle  of  teach- 
ing Polly  a  number  of  sentences,  will  at 
once  recognize  the  practical  efficiency 
of  the  talking  machine  as  a  teacher. 
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rtolKf>,JHveler.s  Ct.,  N,YCrfy' 

f  ilfiitt  Thar  ICwithouf  misuse 
miswatch  falls  lo  hecp  flood  nme , 

i^FOR  ONE  TEAR j^J 

^  They  will  upon  lu  rcium  lo  ihem,t(>j 

(jcttw  with  itib  AQreemoif  and ' 

'  J'forrcmailin(j,B£fia!£Jf^  ' 


THE  DOLLAR  WATCH 

is  the  ideal  for  all  who  are  engaged 
in  mechanics  of  any  kind. 
It  is  an   accurate  timekeeper   under 
all  conditions.       C.  It  is  not  affected 
by  electrical  apparatus,  rough  usage, 
dust  or  atmospheric  changes. 
It  is  handsome,  reliable  and  durable. 
Sold  by  dealers  or  postpaid  for  $1.00. 
Booklet  free.     In  tiirc/nzshig-  look  out  for  imitations — 
insist  on  INCERSOLL  on  the  dial. 

ROBERT   H.  INGERSOLL  &   BRO. 

72  Jewelers  Court  New  York  City 


READY  MONEY  FOR  60c. 

in    V>^<Xsvt    or    Mot 
Otrler  we  will  send  % 
one    of     our     Dark 
Maroorv.  'caU  IniisliKi! 
kipi  smoothest  leather 
Combination  Coin 

and      Currency 

Cases    .n.ic-        Bill  size  opkn  9S  M '. 

Fold    and    Coin    Pxirse,    two    in    one.     Kctail^    for   $i  oo. 

HIP  POCKET  BILL  FOLD 
an  i  CARD  CASE 

made  <i(  Seal  Grri    i        I  I  ,ur  pockets  tor 

Cards,    Tickets,    etc  ,       j      1   r    ImiN       Retails 
(nr$r.oo.      Sent  fur  I   m      i  -.tamps 


CARD  CASES 

(size  closed  4  ^j  xj  Vo  in , ; 
made  of  Black  Seal 
Grain     Cowhide     with 

English     Calf      lining;         „,„,.,,,,  |,,„,    vv,,  .,,,■■-.  w-opi;n 

four  pockets,  one  gusset  1      .^ 

pocket.    Retails  for  $1.25,  for  6oc,    Your  money  rafunded  if  not  satished. 

Your  name  in  one  line  with  gold  leaf  on  either  of  the  abow  i  ;c. 
extra,  two  lines  2;c.  extra. 

.Special  offer.  All  three  of  the  above  with  the  same  or  different 
names  on  them  for  $2.00.  This  offer  open  to  everybody  to  advertise 
our  business  and  goods. 

Mail  order  catalogue  sent  upon  request  showing  many  articles  not 
sold  elsewhere. 

F.  L.  SHAFER   CO. 

CHiCAGO,    U.  S.  A. 


161   Market  St.  ^ 

WE  MAKE  HIGH  GRADE  SPECIALTIES  '%£  ADVERTISER 

■^^      See  our  u.Nbililt  sit  Nu(loii:il  Unsi 
Cliic.-ij,'!!,  .M:irrh  17  t. 


These  figures  tell  exactly  what  we  are  dolnn— selling  a  820.00  ■wa.tcli 
for  $5.45.  We  don't  claim  that  this  is  a  840.00  watch  or  a  850.00  watcn, 
but  It  is  a  $20.00  wiitch.  A  leading  watch  manufacturer,  being  hard 
pressed  for  ready  cash,  recently  sold  us  100,000  watches— watches 
actually  built  to  retail  at  820.00.  There  Is  no  doubt  that  we  could 
wholesale  them  to  dealers  for  812.00  or  813.00,  but  this  would  Involve 
a  great  amount  of  labor,  time  and  expense.  In  the  end  our  pront 
would  belittle  more  than  it  Is  at  selling  the  watch  direct  to  the  con- 
sumer at  85.45.  The  Evington  Watrh,  which  we  ofter  at  .$5.45  is  an  Im. 
21  jeweled,  finely  balanced  and  perfectly  adjusted  movement.  It  has 
specially  selected  jewels,  dust  band,  patent  regulator,  enameled 
dial,  jeweled  compensation  balance,  double  hunting  case,  genuine  gold- 
laid  and  handsomely  engraved.  Each  watch  Is  thoroughly  timed, 
tested  and  regulated,  before  leaving  the  factory  and  both  the  case 
and  movement  are  guaranteed  for  25  years. 

Clip  out  this  advertisement  and  mall  It  to  us  to-day  with  your 
name,  postofHce  address  and  nearest  express  office.  Tell  us  whether 
you  want  a  lady's  or  gent's  watch  and  we  will  send  the  watch  to  your 
express  office  at  once.  If  It  satisfies  you,  after  a  careful  e.xaminatlon, 
pay  the  express  agent  $5.45  and  express  charges  and  the  watch  Is 
yours,  but  If  it  doesn't  please  you  return  It  to  us  at  our  expense. 

A  26-Tear  Guarantee  will  be  placed  in  the  front  case  of  the  watch  we 
send  you  and  to  the  first  10,000  customers  we  will  send  a  beautiful 
gold-laid  watch  chain,  Free.  We  refer  to  the  First  National  Bank  of 
Chicago,  Capital  810,000,000. 

NATIONAL  CONSOLIDATED  WATCH  CO. 

Dept.   337,CHICAGO 


BOYS   WANTED— To  take  subscriptions  for  the  Technical 

Will  Id  Magazine.     A  line  chance  to  make  money  after  school. 
.Vildress,  Circulation  Maiiatrer,  3.^25  .\i-mouf  .-Vve.,  Chicago. 


MARVELOUS 

Wonderful,  Isn't  It 


how  this  rabbit  is  produced  from  the  hat.     You  can  do 
the  same  if  I  teach  you  how.     Send  for  my  new  book, 
"An  Evening  of  Sorcery  and 
Magic   Yielding   Dollars." 

gv;  Kxplains  how  you  can  make 
UL,  (ji  UK,  K,\sy  MONK.T  as  an  enter- 
tuiiier.  i  have  made  as  high  as  $600 
a  week.  Jly  course  will  make  you  a 
sleight  of  hand  entertainer  in  five 
weeks. 

£^  I  do  not  teach  toy  tricks  but 
^JL.  only  tricks  representing  the 
highest  type  of  the  magician's  art. 
As  a  money  maker  and  social  ac- 
complishmeiit  the  magician's  art 
is  incomparable. 

^  I  have  been  teaching  this  art 
^JL,  liy  mail  for  years.  I  have 
ficiii  before  the  American  public 
for  tliirly  years.  I'ersons  hitrli  in 
society  have  taken  my  course  and 
many  of  their  testimonials  I  have 
reproduced  In  the  book  which  1 
win  send  you. 

£V:  Write  me  today  before  the 
^Jl-,  second  edition  of  this  book 
is  exhausted. 

75he 
Ansbach  Correspondence       ^^ 

School  of  Magic  Xf  i  i 

I.C,,..  3S,    ..    Hillsdale,  NMV  ^^'■^'^^■'^  iJj lAfT^l^^i^ 
The  Aii^l.ttoli  .Siluiol  is  of  Inlernaiional  W^'^^  ^> 


I'piilulio 


t'upital  $.'>0,(IO(l 
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The  Dawn  of  "The  Gillette"  Razor  Blade 


"The  Gillette"  blade  is  made  of  steel  of  neolithic  hardness,  fused  and  rolled 
into  plate  under  a  thermolytic  heat  and  tempered  by  the  most  wonderful 
process  of  the  20th  century, 

12  BLADES:    24  KEEN  EDGES 

20  to  40  satisfying  sha^ves  from  each  blade. 

"The  Gillette"  saves  $52.00  each  yea^r, 

"The  Gillette"  salves  15  da.ys  time  each  year. 

"The  Gillette"  keeps  the  face  clean,  smooth,  wholesome  and  free  of  rash. 

"The  Gillette"  blade  can  be  raised  or  lowered  on  the  guards  to  give  a  close  or  smooth  shave. 
Triple  silver  plated  set  with  12  blades        (  j     I  gather  Velvet  Lined  Cases 

Quadruple  ^'Id  plated  set  with  monooji-am  ) 
lb  extrjs.  blades.  20  sharp  edges,  good  for  a  year,  50  cents. 

At  this  low  price  no  blades  exchanged.  n         a     a    (.^.^o  «f 

No  hinges  that  rust.     No   clasps  that  break.     No  springs  that  weaken.     One  sturdy  frame  ot 

MECHANICAL  PERFECTION.  j,       .  ,         1    hi  .,=  f.,r 

OUR  NEW  COMBINATION  SET  with  razor,  including  soap  and  brush  in  silver  liolUcis  lor 

travelin},'-  nicii.  ,  -    •  a      a 

A  full  line  .)[  fine  toilet  cases  with  razor  sets  and  httin^rs  now  otterert. 

SOLD  BY  LEADING  DRUG.  CUTLERY  AND  HARDWARE  DEALERS. 
Ask  to  see  them  and  for  our  booklet,  or  write  for  our  specia.1  tnz^l  offer 

GILLETTE   SALES    COMPANY.    " 


1203    TIMES    BUILDING 
^     NEW  YORK  CITY 


NO  STROPPING.  NO  HONING. 


Razor 
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f— Pays  for  Itself— | 

Men  of  limited  income  are  prone  to  fancy 
they  cannot  afford  to  investigate  the  merits 
of  the  Peck-Williamson  Indcrjeed  Fur- 
nace. Bless  your  hearts !  You  are  just  the 
ones  who  should  be  most  interested.  Be 
sure  the  bankers,  law3'ers,  leading  mer- 
chants, etc.,  are  fast  learning  its  merits 
and  are  not  slow  in  recognizing  them. 
Besides  gaining  freedom  from  ordinary 
furnace  troubles  and  nuisances,  they  have 
found  that  the 

Peck -Williamson 
Underfeed  Furnace 

Effects   a  Saving   of 
1-2  to  2-3  on  Coal  Bills 

Isn't  that  an  important  item  to  the  thrifty  book- 
keeper, clerk,  mechanic  or  other  man  of  limited 
income?  Foot  up  the  bills  for  the  kind  of  coal  you 
have  been  using-.  Then  find  out  what  the  same  num- 
ber of  tons  of  the  Tcry  cheapest  ffratie  coal  obtainable 
in  your  neigrhborhood  would  have  cost  you,  and  the 
difference  is  what  you  would  have  saved  by  using-  a 
Peck-Williamson  Underfeed  Furnace.  It's  a  simple 
calculation— a  child  could  make  it.  Try  it  for  your- 
self and  decide  whether  it  would  not  pay  you  to 
investigate  further.  You  will  find  ii  pays  /or  itself, 
besides  possessing  many  points  of  superiority  over 
the  ordinary  furnace. 

We  are  not  content  to  make  claims  in  the  ordinary 
way  for  the  Peck-Williamson  Underfeed  Furnace.  We 
let  enthusiastic  users  do  that.     Here's  a  sample : 

Mr.  Howard  Shordon,  of  Ft.  Wayne,  Ind., -wrote  us  during  the 
coldest  weather  o£  last  winter  as  follows: 

"I'oitr  Underfeed  Furnace  is  certainly  a  wonder.  I  am  heat- 
ing my  eight-1-oom  house  at  a  cost  of  ten  cents  per  day,  and  Mr. 
Volmer  is  doing  the  same  with  his.  No  dust,  smoke  or  dirt,and 
no  trouble  to  operate." 

We've  literally  hundreds  of  such  strong  letters. 
Let  us  mail  you  free  fac-simile  copies  of  these  letters, 
together  with  our  interesting,  fully  descriptive  book- 
let. Heating  plans  and  services  of  our  Engineering 
Department  absolutely  free.  Don't  delay — writ*  to- 
day— and  please  give  name  of  local  dealer  with  -whom 
you  prefer  to  deal. 

The  Peck-Williamson  Co., 

297  W.  5th  St..  Cincinnati,  0. 


EMPLOYMENT 
DEPARTMENT 


SITUATIONS    WANTED 

Wanted — Position  on  Survey  where  experi- 
ence may  be  bained.  References.  Address  The 
Technical  JForld  Magazine,  No.  444. 


Wanted — Position  as  Engineer.  Ten  years* 
experience  as  tireman  and  engineer.  Refer- 
ences. Address  The  Technical  World  Maga- 
zine, No.  445. 


Wanted — Position  in  Railroad  construction 
■work.  Experienced.  Address  The  Technical 
World   Magazine,   No.   458. 

*^ 

Wanted — Position  with  an  Electrical  com- 
pany where  there  is  chance  for  advancement. 
Address  The  Technical  World  Magazine,  No. 
459. 


Wanted — Position  in  Engineering  work 
where  there  is  chance  for  advancement.  Ad- 
dress The  Technical  World  Magazine,  No.  460. 

Wanted — Position  as  Stationary  Engineer. 
Ten  years'  experience  in  Dredge  and  Marine 
Engineering.  References.  Address  The  Tech- 
nical  World   Magazine,   No.   455. 


Wanted — Position  to  work  with  machinery. 
Address  The  Technical  World  Magazine,  No. 
456. 

^* 

Wanted — Position  in  Central  Station  work 
or  with  a  Manufacturing  firm.  Address  The 
Technical  World  Magazine,  No.  457. 


Wanted — Position  with  a  Switchboard  and 
Telephone  Manufacturing  Company.  Expe- 
rienced in  telephone  repair  work.  References. 
Address  The  Technical  J  For  Id  Magazine,  No. 
462. 

Wanted — Position  in  Power  Plant,  Electric 
Wiring,  or  Electric  Construction  work,  where 
experience  may  be  gained.  Experienced  in 
firing  and  steam  engines.  References.  Address 
The  Technical  World  Magazine,  No.  463. 


Take  a  course  in  CONCRETE-STEEL  CON- 
STRUCTION. New  field  in  engineering  work. 
Address  Am.  Technical  School,  Drawer  O, 
Cleveland,  O. 
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SHOEMAKER'S  BOOK 

ON 

POULTRY 

AND  ALMANAC  FOR  1906 

There  is  nothing  in  the  world  like  it.  It  contains  224 
large  pages,  handsomely  illustrated.  A  number  of  most  beauti- 
ful COLORED  PLATES  OF  FOWLS  true  to  life.  It  tells 
all  about  all  kinds  ol  THOROUGHBRED  FOWLS,  with 
life-like  illustrations,  and  prices  of  same.  It  tells  how  to  raise 
poultry  successfully  and  how  to  treat  all  diseases  common 
among  them.      It    gives  numerous  working   plans  and   illustrations  of  convenient   Poultry  Houses.      It  tells  all  about 

INCUBATORS  AND  BROODERS 

It  gives  full  instructions  for  operating  all  kinds  of  Incubators.  This  chapter  is  marvelously  coniplele  and  worth  dol- 
lars to  anyone  using  an  Incubator.  It  gives  descriptions  and  prices  of  Incubators,  Brooders  and  all  kinds  of 
Poultry  Supplies.  In  fact,  it  is  an  encyclopedia  of  chickendom  and  will  be  mailed  to  anyone  upon  receipt  of  only 
15   cents,   you  better  write   for  it   to-day.       Your  money  will   be  cheerfully   refunded   if   you   are  not   well  pleased. 


C.  C.  SHOEMAKER. 


Box  603, 


FREEPORT,  ILLINOIS. 


Buys  This  Rubber  Tire  Wagon 

Union  Quality.     Fully  Guaranteed.      Best   hickory  wheels,    j(    in. 

Rubber  Tire,  long  distance,  dust  proof,  hii^h  arched  axles;  oil  tem- 
pered springs.     First  quality   material   and   finish. 
%  Worth  nearly  double  our  Factory  Price.      We   ship 

for  your  examination,  without  a  cent  in  advance,  if 
desired,  and  allow 

30  DAYS  FREE  TRIAL 

Money  refunded  on  all  purcha-ses  not  satisfactory.    You  save 
dealers'  profits.     We  build  ITiO  s-yles  of  Vehicles,  from  ?'^G.50  to 
$ir)Ui'0.    50  St  vies  Harnc-^s,  55. <K)  to  $()i).(X).      Write  to-day  for 
our  JDO  pape  Illustrated  Style  Book.     Free  for  the  asking. 
UNION  BUGGY  CO.,    23    Saginaw  St.,  Pontiac.  MJcb- 


^  g'W  T  \  n  Q  How  we  raise  and  prepare  squabs  for  market; 
^\J\J t\0^  prices,  profits,  care  of  breeders.  Details  of 
management  In  one  of  the  most  perfectly  equipped  Squab  Plants 
In  the  world.     Sent  Free. 

ROYAL  SqiAB  €0.,  Show  Room,  155  II  East  4'2d  Street,  New  York. 


FOR  SALE— Electrical  Kntrineerinfr  Library.  Five  vohimes. 
Hound  in  tliree-quartor  leather.  SliKhtly  dainat'ed  by  hand- 
liiitr.  Will  sell  cheap.  Address  M.  R.  Richards,  352S  Lake  .\ve., 
Chicago. 


THE  "BEST'XIGHT 


Not  only  in  name  but  absolutely  the  best  in 
every  respect;  years  ahead  of  any  other  liQht 
made  today,  in  brilliancy,  cost  of  mainten- 
ance, durability  and  service. 

Produces  a  safe,  powerfuf,  white,  steady 
light,  brighter  than  electricity  or  acetylene 
at  a  cost  of  only  2  cents  per  week — 

100  Candle  Power — Cheaper  than   kerosene. 

No  Dirt,  Smoke,  Grease   or  Odot. 

WikeB   ad   biirns  \\%  owq  jas,         Writo  for  catalog. 

TQE  BEST  LIGHT  CO..      30I  E.  Sib  St..  CANTON.  OHIO 

Ownersof  Oncinal  Patent*.  Agents  Wantnd. 
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Take  Your  Pants  Off 

We  will  make  you  a  new  $5.00  Pair  FREE 

And  Give  You  Besides  a  Fancy  Vest  and  Suit  Case  witii 
your  first  order  for  Suit. 

Have  your  next  suit  made 
by  the  best  tailors  In  the 
United  States.    We  are. 

We  make  to  order  from 
strictly  all-wool  fashionable 
cloths  cut  and  tailored  in  the 
latest  style  and  finished 
Kqnal  to  the  Very  Best 
SUITS  for  only  »10.00. 

I  f  a  suit  made  by  us  Is  not 
exactly  as  claimed  or  if  you 
find  a  single  thread  of  cotton 
In  the  cloth  from  which  we 
make  our  $10  Suits  you  may 
keep  the  Suit  and  we  will 
give  you 
YOUR  MONEY  BACK 

"We  have  customers  In 
every  state  of  the  union  now 
wearing  our  $10  Suits,  why 
not  you  ? 

Remember, 

an  extra  pair  of  fine  worsted 

stylish  $5.00   pants,  also  a 

fancy-dress  vest,  and  a  pat- 

—      tr  I     \       i-v       ikiiiinKii         ^"^   *"'^   *^^^^    ^'^^   FKKE 

tnrr    /  /     l   ^^v  '    Mm        with  every  suit. 

rKtt  «*/  -,JSP^»v    \!lH»  '^\'e  dress  voti  in  style  for 

"  ■•■•*".^r     "-«:^^a     NfflSM^         everyday  and  all  occasions, 

all  for  only  «1 0.  Write  for 
latest  free  samples,  fasti- 

Ion  plate,  tape  and  measurement  blanks.    Address, 

THE  FIFTH  AVENUE  TAILORS, 

347  Kesner  Building,  Chicago,  Illinois. 

I    Keference- Royal  Trust  Bank.    Capital  and  surplus,  ?900.000. 


Suits  $12.50 

Made   to   Your    Order 
$0  Trousers  Free 

Perfect  Fit  Guaranteed 

$100  FORFEIT  ivill  be  paid  to 
citiyone  who  can  prove  that  ■zve  do 
}i(d  cut,  trim  and  >naice  ez'cry  suit 
and  extra  trousers  strictly  to  order. 

We  will  send  you  free 

of  charge  handsome  as- 
sortment  of   high-grade 

all-wool  cloth  samples  of 

the  very   latest    fabrics, 

together  with  new  Spring 

Fashion  Plates,  and  will 

make  for  you  strictly  to 

your   order,    a   Suit    for 

$12.50.  $15,  $18  or  $20,  and 
give  you  an  extra  pair  of 
$6  all-wool  Trousers,  abso- 
lutely free. 

Money  Refunded 

If  Not  Satisfactory 

If  you  want  the  satisfaction 

of  having  your  new  Suit  cut, 

trimmed  and  tailored  to  your 
order,  and  to  fit  you  perfectly;  if  you 
wish  to  save  $10  to  $15  in  cash;  and  if 
you  will  accept  a  pair  of  $6  Trousers 
made  to  your  measure,  as  a  present,  write 
today  for  our  Samples,  Fashion  Plates, 
Tape  Measure,  Order  Blanks,  asking  for 
spemal  Free  Trouser  Samples,  which  will 
bo  sent   you  by  return  mail,  postpaid. 

Owen  T.  Moses  ®  Co.  241  Moses  Bldg.  Chicago 

References:  Our  1.000.000  satisfied  customers  or  the  Milwaukee 

Avenue  Slate  Bank,  flucaKO.      Caiutal  Slock,  $2:.0.IIH0.  . 


REVERSIBLE 


inene 


Collins  dncf  Cuffs 


HAVE  YOU  WORN  THEM? 

Kot  "celluloid"— not*  "paper  collars,"  but  made  of 
fine  cloth,  exactly  resemble  fashionable  linen  goods. 
Price  at  stores,  25  cents  for  box  of  ten  (24  cents  each). 

NO    WASHING    OR     IRONING 

.■When  soiled,  discard.    By  mail,  10  collars  or  5 
pairs  Of  cuffs,  for  30c.     Sample  collar  or  pair  of 
cufis  for  6c.  In  U.  S.  stamps.   Give  size  and  style. 
REVERSIBLE  COLLAR  CO..  Pept.  W..  BOSTON,  MASS. 


HENRY  M.  Flagler, 
^'King  of  Florida/'  is 
building  a  railroad  out 
through  the  ocean  to  Key 
West.  He  intends  to  run 
through  trains  to  Cuba. 
Frederick  P.  "Warren  tells 
the  wonderful  story  in 
Technical  World  Maga- 
zine for  May.       .     :     :     : 


TW/A 


Tell  your  newsdealer  to 
save  you  a  copy.  Last 
issue  was  sold  out  six 
days   alter   publication. 
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CULTURE 


PHYSICAL      WITHOUT    EXEKCISE 
Stra.ighter«s  aLnd   Prevents 
Round  Shoulders 

The  natural  effect  of  wearing  tlie  ADKIKNNK  IIODY 
CO.NKOK.flKK.  A  scie-iitHic,  tiif N|>en.s|v,>  appliance 
for  men,  women  and  ihlldren  that  cultivates  and 
maintains  permanpntJ.v  a  stidnp,  vigorous  body,  an 
erect,  symmetrical  ligiire,  and  perfect  htultli. 
Endorsed  by  eminent  physicians.  A  neat  little 
garment  that  Is  pleiLsant  to  wi'ur,  because  it  weighs 
only  three  ounces,  and  Iiolds  the  body  In  the  posi- 
tion Nature  Intended,  opening  up  the  lungs  to  an 
abundant  supply  of  pure  air.  Pure  iiir  iiiuki-s  pure 
Woud.  I'ure  blood  is  the  foundation  of  health.  It 
gives  a  clear  comple.xioii— develops  the  muscles — 
rounds  out  the  figure.  Broad  shoulders  and  a  i>ow- 
erful  athletic  physique  are  the  possession  of  every 
man  whose  blood  Is  pure.  To  every  woman  it  gives  a 
beautiful  bust  and  a  graceful  carriage.  But  you  can- 
not have  pure  blood  unless  you  breathe  right. 

Keep  breathinir  is  the  srrrct  of  phtsiral  perfei-tion.  The 
idrlenne  is  the  secret  of  deep  breiiihins.  Holding  the 
form  erect  lifts  all  pressure  from  the  lungs  and  stom- 
ach and  relieves  the  strain  upon  the  muscles  of  the 
back.  This  fact  has  led  physicians  to  re.-,  mniend  the 
ADRIENNE  as  a  safeguard  uj^'Bitist  stom.i  1  .  lung  and 
spinal  trouble.    Wi  Ite  to-d:iv  f..r  book  et     tree. 

Uept.  K     (J(M>I»  KORM  I'll.,  •J')o  W.  143(i  ST..  XKW  YdKK 

"Wouldn't  take  $100  for  it." 

Had  A  aricose  Veins.     Took  ini'diciiie  for  yiars  with- 
out relief.   Knewalmut  laastic  Stockings,  b'ut  tlionglit 
he  would  not  like  to  wear  one.    When  all  else  failed, 
sent  liis  measure  for  oue  of  our  .Seamless  Heel 

Elastic 
Stockings. 

Now  says  ho  lia-n't  known  such 
couifoit  in  years,  and  wouldn't 

take  j-KHi  for  it  if  he  couldn't 

g't  another. 

NAME    AND    ADOHCSS    GIVEN    IF    DESinED. 

For  Leg  Swelling,  Weak 
Knees,  Swollen  .loinfs,  I'l- 
cers,  etctliey  furnish  uuii'k 
relief  and  often  itornia- 
neiitly    cure.       Made    to 

measure  from  new  elastic  and  shipped  direct  from 

the  looms  at  manuf :icturer's  jirices. 

Ciitah'riii>-,:<.  h'-ni<  .Kuriiniijirfcti'iiia  (/iit/ jyrlrp.i sent  free. 

CUKTIS  &  SPINDELL  CO.,  80  Market  Street,  LYNN,  MASS. 


Faivcy  Vests 


Made  to 
Order 

$5.00  Fancy 
Vest  for  only 

$2.95 

We  will  send  you  a 
$5.00  Mercerized, Silk 
or  French  Flannel 
Fancy    Vest  for 
*.' »:.:    or,   a    VIM 
\V:isliable  Vest 
iX.'ib,    express  pre- 
paid,  figure,   stripe 
or  jilaid,  white  or  colored 
(write  for  samples  free.) 
The  only  condition  is  that 
you  send  with  your  order 
the  names  of  threeof  your 
gentlemen  friends  who  wear  nobby  clothing:. 

Ftiiicy  V'ests  are  in  vogue  in  New  York  and  Chicago. 

Fancy  Vests  are  worn  by  the  best  dressers  everywhere. 

Fancy  Vests  will  make  the  old  suit  look  like  a  new  one. 

Can  you  afford  not  to  be  up-to-date  when  we  make  it  so 
easy  for  you  to  be  well  dressed? 

A  Fancy  Vest  is  "IT.** 

We  make  a  Fancy  A'eot  to  order— to  fit  the  hody— the  latest 
style  and  best  quality.  St.-ite  style  (single  or  d.ml.li-  lireasted).  jKit- 
tern  (plain  white,  plnid,  figure,  stripe  or  color),  goods  (mercerized 
E"i>ds,  French  flannel,  silk  or  washable  Madras,  piqua  or  linen), 
tosether  with  breast  and  waist  measurement  and  your  lieicht 

M:ol  your  order  now  with  82  9.j  or  81.7'.,  as  it  will  take  ten  days 
to  make  delivery.  If  we  fail  to  please  you,  return  the  Vestand  wo 
will  gladly  refund  your  money. 

MaKer  to  IVearer. 

C  W.  Shewry  &Co.,  4769  N.  Clark  St.,  Chicago,  III. 


Corliss  Coon  Collars 

are  2  for  25c,  but,  like  higher  priceci 
collars,  are  4  ply.  4  ply  is  the 
standard  of  serviceable  ^veight  and 
strength.  Few  two  -  for  -  a-quarter 
collars  have  4  ply  folds — cut  up  old 
ones  and  see. 

Corliss  Coon  Collars  are  4  ply 
always,  and  in  all  styles. 

They  wear  even  longer  than 
other  4  ply  collars  because  heavy 
interlining  is  cut  away  at  the  "fatal 
spot"  where  the  illustration  is 
shaded.  They  will  stand  the  laun- 
dry fold  more  times  without  break- 
ing at  this  point  where  most  collars 
go  to  pieces  quickly. 

Bryson  is  a  perfect  fitting  collar,  and 
its  jijood  lines  of  style  keep  it  constantly 
in  demand.  Made  in  Quarter  sizes  and 
in  three  heitjhts,— Bryson,  2  in.;  Cedric, 
2\  in.;  Shirley,  2\  in. 

Just  ask  your  furnisher  for  Corliss  Coon 
Collars.  If  he  hasn't  thctn  he  can  order 
for  you  frofu  us.  If  youare  not  villingrly 
supplied,  we  will  promptly  fill  your  order 
direct  from  the  factory  on  receipt  of  the 
price,  2  for  25c;  6  for  75c;  51. .SO  per  dozen. 
Write  for  "Collar  Kinks"  — the   new 

book  of  styles  and  correct  dress. 

Corliss,  Coon  &  Co. 
Dept.  L  Troy,  N.  Y. 
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The  Right  Cabinet  at  the  Right  Price 


Shipped  on  Approval, 
Direct  from  Factory, 
Freight   Paid    by   us. 


Upright  Vertice.1   File 

The  most  Improved,  the  most  practical,  the  most 
economical   better  Filing  Cabinet  on  the  market 

DIMENSIONS  — 15 K  in.  wide,  52  in.  high  and  28  in.  deep. 

CAPACITY— 20,000  letters. 

CONSTRUCTION  — Each  drawer  is  provided  with  an  anti- 
friction suspension  slide,  permitting  the  drawer  to  be  with 
drawn  its  entire  length;  it  also  has  an  automatic  follower 
block  which  compresses  contents  of  drawer  tightly  at  the 
bottom,  leaving  the  upper  edge  of  the  papers  loose  and 
easily  referred  to. 

MATERIAL  AND  FINISH  — The  cabinet  is  made  of  selected 
quarter-sawed  oak,  finished  in  dark,  golden  oak  color,  hand 
rubbed  and  polished.  Trimmings  finished  in  oxidized  copper. 

Write  for  illustrated  catalogue   ss  D,  0/  our  complete  line  0/ filing  cabinets 

The  C.  J.  LUNDSTROM  MFG.  CO..  Little  Falls.  N.  Y. 
Mfrs.  of  Sectional  Bookcases  and  Filing  Cabinets. 


The 

Modern 

Business  Necessity         -*^  CAPACITY  999.999.999 

Tho  famous  Calculatintr  Macliinc.  Enthusiastically  endorsed 
tho  world  over.  Rapid,  accurate,  simple,  durable.  Two 
models,  oxidized  copper  linish,$5.00;  oxidized  silver  finish 

wlthcase,  $10.00,  prepaid  in  tF.S-     '      "  "     "" 

SpiTiiil  (Ifffr.    Agents  wanted 


Write  for  Free  Booklet  and 


('.  K.  I.dCKp:  MKi.  CO. 


n2  Wnlniit  St.,  Kenselt,  lows 


■ 


Clearing    S^ie 
uilV'^  Typewriters 

own  .iiitl  offer  as  wonderful  l>ar,t;ains,  1500  t>iie- 

ters  wlikh  ha\e  been  used  just  enough  to  put  them 

in    perfect    adjustment.     Better    than    new. 

Slnpped  on   approval,   free  examination.     looo    new 

Visible  Sholcs  machines,  builtto  sell  for  $95— our  price  while  they  last,  $45- 

F^fFF   catalogue  cont.ainini;   unparalleled  list  of  splendid 

■  FBCfc     typewriter    bargains'.     Send    for    it    today. 

POCKWEU. -BARNES  CO.,  880  Baldwin  Building,  Chicago,  III. 

BEFORE  YOU  INVEST 

A  dollar  in  anylhing  sjet  my  book  "How  to  jndce  Investments." 
It  tells  you  all  about  everytliins,'  you  should  know  before  makinc 
any  kind  of  an  investment,  either  for  a  large  or  small  amount. 
This  book  gives  the  soundest  advice  and  may  save  you  many 
dollars.  Send  two-cent  stamp  for  a  copy.  Do  it  now. 
HSjndyourname  and  address  and  get  the  Investors'  Review  for 

3   MONTHS    FREE 

II  This   will    keep   you    reliably    posted    on    various    kinds   of 
inv(:stiu<;nts.     Addi  ess 

Editor  Investors'  Review,  1580  Gaff  Bldg.,  Chicago,  III. 


JL     O  U  I*  S    A^'sking 

This  Complete 

Loose  Leaf  Library 

THESE  three  booklets,  which  we  will  mail 
gratis  to  any  business  or  professional  man, 
contain  over  200  pages  of  new  and  valuable 
information,  on  the  subject  of  Loose  Leaf  Book- 
keeping  and  Accounting. 

No  matter  what  kind  of  records  you 
keep,  or  what  system  you  use,  these 
books  will  show  you  how  to  simplify 
and  improve  your  methods. 

Over  50  Record  Forms,  designed 
for  manufacturers,  merchants,  managers 
and  men  of  all  professions,  are  illustrated, 
descnbed  and  fully  explained  in  these 
booklets. 

You  cannot  buy  a  more  comprehen- 
sive and  complete  treatise  on  the  sub- 
ject of  Loose  Leaf  Record  Keeping, 
than  we  give  you  m  this  Library. 

You  incur  no  obligation  by  accepting 
the  books,  which  we  will  be  glad  to 
mail,  without  cost  to  you,  upon  re- 
ceipt of  your  request  written  on  your 
business  stationery. 

John  C.   Moore 
Corporation, 

425    Stone  St.. 
Rochester.  N.  Y. 

Established  1839. 

Manufacturers  and 

^     Inventors  of 

Moore's 

Modern  Methods 

of  Loose  Leaf  Record 

Keeping 
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BUSINESS 
SAGACITY 

Should  determine  one  to  invariably  consult  our 
latest  catalogue  before  making  any  selection  of 
ortice  devices. 

Here  will  be  found  the  greatest  variety,  de- 
signed and  arranged  in  the  most  practical  man- 
ner for  conducting  business  upon  systematic  and 
and  economical  lines. 

Sold  strictly  upon  a  commercial  and  not  a 
"  system  "  basis. 

Copy  mailed  free  on  request,  together  with 
name  of  authorized  agent. 

Where  not  represented  we  ship  on  approval, 
freight  paid. 

Filing:  Cabinet  catalogrue  V  S03 

Cabinet  Supolies  Q05 

^c  Slobc^Vcrntckc  Co. 

ClINCINNATI. 

BRANCH  STORES:  New  York.  380-382  Broadway.  Cor.  White  St 
Chicago.  224-228  Wabash  Ave.,  Boston,  91-93  Federal  St. 


What  Is  Daus'  Tip-Top? 


TO  PROVE  ^,^^^^'^^^;^: 


is  the  best  and  simplest  device 
for  making  100  copies  from  pen 
written  and  50  copies  from 
typewritten  original,  we  will 
ship  complete  duplicator,  cap 


size,  without  deposit  on  ten  (10)  days'  trial. 


Price  $7.50  less  trade  discount  of 
33/i  per  cent  or 


$5.00  net 

The  Felix  G.  L.  Daus  Duplicator  Co. 
Daus  Building,  111  John  Street,  New  York  City 


The  American  Typewriter 

fX-"^  ^g—    *'Xo  fvam    Saves    twelve    hundred 

^..1^  ON  ONt  STEEL  BAP         parts  and   550.      This 
feature    is    the    exclusive    patent    of  the    Standard 

American   $50 
Typewriter 

Universal  keyboard,  ball- 
bearing carriaKe,  prints 
from  ribbon;  steel  type, 
unlimited  speed. 
"THE  AMERICAN  WAY" 
and  Easy  Payment  Plan 
Mailed  on  request 

American  Typewriter  Co 

2.^7  Broadway,  New  York 


This  Typewriter 

Delivers  the  Goods! 

It's  the  Oliver— the  Standard  Visible  Writer. 
The  Oliver  Typewriter  is  just  like  an  athlete 
stripped  for  a  race. 


It  is  free  from  unnecessary  multiplicity  ot 
wires  and  springs. 

No  network  of  flimsy  keys  to  get  tied  into 
hard  knots. 

The  nimble  fingered  stenographer  can  put 
talk  into  type  with  this  machine  jusi  as  rapidly 
as  she  takes  you?'  die/a/ ion. 

For  no  matter  how  swiftly  she  writes,  she  can 
sec  just  what  she's  doing. 

The  key-board  is  so  wonderfully  responsive 
to  the  touch  of  the  finger  tips  that  speed  comes 
zvit/iout  effort. 

The  factors  that  make  for  speed  are  its  visible 
writing,  its  light,  elastic  key  touch  and  its  all 
'round  simplicity.  It  has  the  fewest  possible  wear- 
ing points,  and  it  prints  with  a  downward  stroke. 


ttn 


OUIVEt^ 

Typcwri-^r 

The  Standard  Visible  Writer 

is  a  flawless  piece  of  mechanism .  combining  the  strength 
of  tested  steel,  with  the  perfect  adjustment  of  the  works 
of  a  watch.  You  can  use  an  Oliver  a  lifetime,  and  the 
type  will  not  lose  alignment. 

It  never  sutlers  from  nervous  prostration;  requires 
only  a  little  oil  and  plenty  of  exercise  to  keep  it  at  the 
highest  point  of  ethciency  _ 

The  hum  of  Oliver  Typewriters  is  heard  m  the  most 
progressive  business  houses  in  tlie  land.  Sales  increas- 
ing at  a  phenomenal  rate.  ("lOt  acquainted  with  the 
( Jliver!  Write  for  the  Oliver  book— we  send  it  free  with 
our  compliments. 

To  Complete  Our  Selling  Organization 
wo  will  appoint  a  number  of  Local  Agents  in  unoccu- 
pied territory.    This  is  an  opportunity  for  making  big 
money  in  an  easy,  dignified  way.  „     .      ,       ^  -,         , 

Our  Traveling  .Salesmen  personally  mstruct  L,ocal 
Agents,  and  help  them  make  sales.  If  you  are  open  to 
engagement,  write  at  once.  But  don't  ask  for  the 
agency  unless  you  mean  to  do  business  and  hustle. 
Address  at  once— 

THE  OLIVER  TYPEWRITER  CO. 
135  Wabash  Ave.  Chicago,  III.,  U.S.A. 

We  want  Local  Agents  in  Canada. 
Principal  Foreign  Otticc— 75  Queen  Victoria  St.,  London. 
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I  istcn\()ur  papers  together  se- 
iin  Iv  l)v  using 

0.  K."  PAPER  FASTENERS. 

Tlie"0.  K."  hastht  advnntagcof  a  small  ' 
but  iiiij^hty,  iiirtesliuctilile  piercinL'  poiiil, 
wliioh  (.-(ifs"  through  everj  shcel.  f(i-:iilhiK 
with  a  small  pruliciine  sli'pve  to  IuihI  .iinl 
hold  with  a  l)iill.doe  prlji.  No  ■.liiipini. 
Kandsiimc,  domiiiiel,  strong,  easily  )uit  on  or 
liilicn  olT  witli  I  lie  thumb  and  Hngtr,  eaii 
h,'  used  ii)„.,iliill.v,  and  they  ninajs  «orl>. 
Jliiilo  of  lirass.  Three  siies.  Put  Up  in  In  iiv- 
hoNes  nf  100  Fasteners  e».ch.  Thi'  ti.ido 
nai  k  "O.  K."  is  slamped  on  every  ]■  i-ttMici 
\t  all  ciit'-rprising  stationers.  Semi  lo  oeni 
ir  sani|ih'  box  if  50,  assorted  sizes.   JtooUlel  Ire 

Liberal  discount  t(  the  trade. 
JAMES  V.  AVASHBUBNE,  Mfr. 

;28  F   (ienesee  Syract: 

Street  N   Y 


»ST AFFORD  DESKS 


PRICE  $19.90 1;°-^- 


Factory 
4R  in.  long,  32  In.  deep,  51  in. 
high.  White  oak,  finished 
golden.  Has  built-up  writing 
l)ed  and  panels,  moulded  stiles, 
framed  e.<!tension  slides.  All 
side  drawers  Have  movable 
liartitions,  and  arc  look-d, In- 
cluding center  drawer  y clos- 
ing curtain.  In  top,  f  ur  oak- 
front  tUe  boxesjoneletterfile; 
two  card-index  drawers;  pri- 
vate compartment  with  door 
and  lock,  blotter  r.acks,  pen 
racks,  small  drawer,  bracket 
drawers,  book  stalls,  etc.,  as 
shown.  The  depth  of  this  desk, 
(;!3inchea)and  the  cases  being  No>  60 

well  up  from  the  bed,  makes  It,  with  all  its  Conveniences,  a  MOST 
PRACTICAL  DESK.    Sent  anywhere  on  approval. 

Send  for  100-pa^e  Calnlogiio  Desks, Chairs,  Files,  etc.  Also  ask  for  large 
Catalogue  Library  and  House  Furniture  and  get  Factory  Pricet, 

W(i  Make  School  and  Church  Furniture,  Assembly  and  Opera  Chain. 

walled  "c'verywlicre      E.  T.  Staffofd  Mfg.  Co.,  CHlCagO 


No.  602  "NAPANOCH" 
PocKet  Knife  Tool  Kit 

Slost  Useful.  Warranted.  Dlade  ia  America 

With  more  or  less  frequency  almost 
every  one  has  use  for  a  Knife,  Reamer. 
File,  Saw,  Chisel  or  Screw  Driver,  and  this 
outfit  is  practical,  yet  so  small,  being 
contained  in  a  Leather  Pocket  Book  4'i 
x.'t,'^  inches,  that  the  owner,  by  carry- 
ing it  in  his  pocket,  always  has  it  at 
hand  for  immediate  use,  whether  Camp- 
int-,  Itoallng,  Teaming,  Driving,  In  the 
Sliop,  Factory,  Offlce,  Store,  Warehouse, 
Automobile,  on  the  Farm,  Micycle,  or 
around  the  Home. 

Any  Tool  lirinly  attached  or  detached 
to  till"  Pocket  Knife  In  a  second. 

Sent  postpaid  on  receipt  of  price — 

I'se  it  are  days  and  If  not  satisfactory  re- 
turn It  and  I  will  refund  yuur  money. 

U.  J.  VLERY 

No.  E  7  Warren  St.,  New  York,  I.  Y. 


Perry  Time 
Stamp  Co. 

11  W.DIadison  St.  Chicago 
a;  Liberty  St.,uN.  y..City 


Branch  offices  In  all 
important  cities 


}m  Tie  stamp 

PORTABLE 

SELF-INKING- AUTOMATIC 

RELIABLE-BURABLE 

The  only  practical,  portable, 
Belf-lnklng  automatic  time  stamp 
that  prints  direct  from  type  the 
exact  month,  day,  hour  and  min- 
ute on  any  surface  where  a  self- 
Inking  stamp  will  print.  Enthu- 
siastically endorsed  wherever 
used.  It  Is  simple,  durable  and 
accurate.  Guaranteed  for  one 
year— lasts  for  years. 

PAYS  FOR  ITSELF  IN 

ONE  MONTH 

in  Preventiai  Delays 

and  Disputes 

For  recording  the  receipt  and 
delivery  of  correspondence,  or- 
ders, telegrams,  invoices,  mer- 
iliandise  and  for  factory  cost 
systems,  timing  employees,  It  Is 
iinequaled. 

Write  for  free  illustrated  de- 
scriptive booklet  "The  Business 
Man's  Time  Saver,"  edition  32, 
testimonials  from  firms  who 
have  used  our  stamp  for  several 
years,  and  Special  Ten  Day  Free 
Trial  Offer. 

JAN.  15th,  1906 

'  vPM 


LOS  Angeles,  California, 
the  City  of  Roses,  is 
bringing  water  for  3,000,- 
000  people  two  hundred 
and  forty  miles  over  a  great 
mountain  range.  Edgar 
F.  Howe  describes  this  dar- 
ing engineering  feat  in 
Technical  World  Maga- 
zine for  May.  :    :     :     :     : 


T\/?\ 


Tell  your  newsdealer  to 
save  you  a  copy.  Last 
Issue  was  sold  out  six 
days   after    publication. 
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V/EBSTER'S 

INTERNATIONAL 

DICTIONARY 


Needed  in  Every  Home,  School,  and  Office. 

It  is  Reliable,  Useful,  Attractive,  Lasting,  Up  tu  )ate,  and 
Authoritative.  2380  Pages,  5000  Illustrations.  Recently 
added:  25,000  New  Words,  New  Gazetteer,  and  new  Bio- 
graphical Dictionary.  Editor-in-Chief  W.  T.  HARRIS, 
Ph.D.,  LL.D.,  United  States  Commissioner  of  Education. 
Highest  Awards  at  the  St.  Louis  and  Portland  Expositions. 

PRESIDENT  ELIOT  OF  HARVARD  fittingly  says:    "The  Interna- 
tional is  a  wonderfully  packed  storehouse  of  accurate  information." 


WEBSTER'S  COLLEGIATE  DICTIONARY  — The  largest  of  our 
abridgments.  Re^lar  edition,  size  7 x  10  x25giu,  Thia  Paper  Edition, 
BiEe534x8J8ilJ4  in.,  printed  from  same  plates,  onbiMe  paper.  Unsur- 
passed for  elegance  and  convenience.    1116  pages  and  1400  illustrations. 


Write  for  "The  Story  of  a  Book"— Free. 

G.  &  C.  MERRIAM  CO.,  Springfield,  Mass.,  U.  S.  A 

Should  You  Not  Have  an  International  in  Your  Home? 


NEW  TECHNICAL  BOOKS 

Every  new  volume  in  any  branch  of  practical  science  that  is  received  at 
our  store  is  listed  and  described  in  our  MONTHLY  BULLETIN  OF 
NEW  BOOKS.  This  is  the  best  book  list  issued  for  every  kind  of  book 
buver,  and  we  shall  be  glad  to  send  it  to  your  address  free  of  charge. 

Our  Technical  Book  Department 

contains  one  of  the  largest  and  most  widely  assorted  stocks  m  this 
country,  and  we  shall  be  glad  to  fill  your  order  for  any  book  published, 


either  through  your  local  dealer  or  direct. 


A.  C.  McCLURG  (EL  CO. 


"  The    Largest   Book   Store   In   the   World ' 

215-221    Wabash  Avenue     ..        ..        *. 


CHICAGO 
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FOR  YOUR  OWN  PERSONAL  USE 


$1 


a  a  for  a  complete 
•^"art  education 


The  offer  already  accepted  by 
20,000  delighted  people.  Just  take 
a  minute  to  read  what  we  offer 
at  this  unheard  of  price  and  then 
send  for  it. 

Splendidly  illustrated.  Thnrough,  practical,  complete.  By  Chas. 
Hope  Provost,  contributor  to  leading  publications  and  originator  of 
correspondence  art  instruction. 

CONTENTS. 

Technic— Working  with  pen,  brush  (oil  and  water  color),  pastel, 
grease  and  conte  crayon,  lead  pencil,  carbon  pencil,  scratch  paper, 
chalk  plate,  Ben  Day  machine,  silver  print  work.  Also  the  various 
eirects  used  by  pen  artists,  including  quick  and  slow  lines,  English 
and  American  styles  of  treating  zigzag  lines,  hooked  lines,  quick 
lines,  double  cross  hatching,  stipplinjj,  spatter  work,  etc.  Wash 
drawings.  Distemper  Drawings.  Tracing  and  copying  photo- 
graplis.  What  materials  to  use,  including  papers,  canvases,  and 
bristol  boards.  Tools  anu  how  to  handle  them.  Drawing  from 
nature,  including  landscape,  flowers,  animals,  figures,  portraits, 
etc.  Drawing  from  memory,  with  table  showing  comp.arative 
measurements  of  different  parts  of  the  human  body— head,  hands, 
feet,  legs,  arms,  etc.  COLOR — primary  and  secondary  coiors.  etc.. 
explained.  How  to  mix  dilferent  sha<les,  etc.  ARTISTIC  ANA  1  OMY 
—  The  bones  and  muscles  as  applied  to  pictorial  work.  I.ET'IEK- 
ING— Copying  and  originating.  Roman,  block,  old  English,  and 
script  styles  shown.  Elementary,  historic,  and  geometric  ornament. 
Conventionalization  of  flowers,  ornamental  composition,  pictorial 
composition  (including  form  and  color  arrangement  and  balance), 
fashion  work,  caricaturing,  cartooning.  FACIAI,  EXPRESSION  — 
Sorrow,  joy,  anger,  fear,  contempt,  laughter.  Aerial  and  linear  per- 
spective. Business  details— How  to  sell  pictures,  how  to  get  a 
position  as  an  artist,  prices  and  salaries  paid,  lists  of  names  of  pub- 
lisliers  and  others  who  buy  work,  how  to  pack  pictures  to  send  by 
mail  or  express,  etc.  Explanations  of  various  engraving  and  repro- 
ductive processes. 

"  Mow  to  Illustrate  "  sent  prepaid  to  any  address  in  the  world  for 
$1.00.    (Limp  Covers.) 

A  more  handsomely  bound  edition  in  cloth  covers,  $1.50  prepaid. 

Remit  to-day,  as  this  offer  may  be  withdrawn  at  any  time,  or 
send  3C,  stamp  for  booklet, 

BROWN  PUBLISHING  CO. 

1639  Flatlron  Building,   New  York 


The  Rapid^ 
Shetching' 
Device 

You  need  this  instrument 
right  on  your  own  desk. 
Every  man  does  who  has 
an  idea  to  express.  In  one  half 
the  time  spent  in  going  to  the 
drafting  room  and  explaining 
what  3'ou  want  to  the  draftsman 
you  can,  with  the  aid  of  the 
Rapid  Sketching  Device,  jot 
down  your  idea  yourself  with 
perfect  clearness  and  accuracy. 

The  Rapid  SKetchin^  Device 

is  a  vwney  sai'er,  because  it  is 
a  time  saver,  fl  It  enables  you 
to  draw  and  scale  your  lines  at 
the  same  time  and  at  any  de- 
sired angle.  ^  It  consists  of  a 
graduated  square,  which,  by 
means  of  a  protractor,  can  be 
set  at  any  angle,  thus  giving 
parallel  lines  anywhere  about 
the  board.  ^  This  parallel  mo- 
tion is  accomplished  by  means 
of  an  arm  consisting  of  two  pivoted  parallelograms 
which  join  the  protractor  to  the  left  hand  corner  of  the 
board,  fl  Spring  stops  are  provided  for  the  zero,  30°, 
45°,  60°  and  90°  angles,  so  that  these  may  be  obtained 
without  stopping  to  read  the  protractor.  ^  The  blades 
of  the  square  are  scales  and  are  interchangeable ;  furn- 
ished in  any  length  and  any  graduation.  Also  straight 
edge  for  inking  ^  The  Rapid  Sketching  Device  can 
be  used  for  drawings  up  to  18  "s34 ",  and  is  ordinarily 
used  on  a  20"  X  27"  board. 

Sent  on  10  days  Approval  on  Receipt  of  $4.75 

If  satisfactory  send  us  S3.00  a  month  for  seven  months. 
Otherwise  return  device  to  us  and  we  will  refund  your 
money.  The  cash  price  is  S17.7.5.  fl  The  outfit  con- 
sists of  one  20  "x  27 "  board,  one  Rapid  Sketching  Device 
and  one  set  of  scales.     Complele  Information  on  Application. 


Universal  Drafting  Machine  Co. 

220-226  SENECA  STREET 
Cleveland,  Ohio,  U.  S.  A. 

WATCHMAKING  PAYS 

60  Million  Timepieces  to  be  Repaired! 
Accurate  time  au  aijsolute  necessity  in  the 
business  world.     Wlicn  "time  is  money," 
f  ^ ^~ .  -v   the  watchmaker  pots  his  share  of  protit. 

/A'^^SuLearn  Watchmaking  home 

fe/^fc?'  )''■'•■  theDpSolinsObartSysteniTcopyriBht- 
\v^^ ■**//ed  and  patented.    Siiiiplo.  pratical.  up-to- 
the-minute.      I'lwitions    for  ^graduates. 

Booklet  Free.    Write  tod.ay. 

TheDe»4elniH  Wuteh  !«ohool,   Ucpt.ly,    Attlco.Ind. 

STRUCTURAL  DRAFTING 

BY    MAIL   ONLY 

A    PRACTICAL   COURSK    OF   INSTRUCTION    IN    THE    OFFICE  WORK  OF 
DESIGNING,  ESTIMATING  AND  DETAILING  STKUCTURAL  STEEL  WORK 

THE   EMPIRE    SCHOOL 

Box     562,     TROY,     N.    Y. 

SPECIAL    RATE   WILL    BE    MADE    TO    ALL    STUDENTS    ENROLLING 
BEFORE   MAY    I,    Ii)o6 


MUSIC  LESSONS  FREE 


We  teach  by  mail  on 
before."  Write  toda' 


at  your  home.  For  a  limited  time  we  will  give  free,  for  advertising  pur- 
poses, <|6  music  lessons  for  beginners  or  advanced  pupils  on  either  Piano, 
Or((an,  Banjo,  Guitar,  Cornet,  Violin  or  Mandolin  (your  expense 
will  only  be  the  cost  of  postage  and  the  music  jou  use,  which  is  small), 
y  and  guarantee  success.  Established  seven  years.  Hundreds  write  "Wish  I  had  heard  of  your  school 
■  for  lu.oklct,  testimonials  and  free  tuition  blank.  .Address  :         r.  S.  SCHOOL  OK  Misic,  itox  130,  19  Inlon  Sq.,  N.  T. 


TEAR  OFF 


and  send  this  advertisement  to 
us  today  and  receive  our  200-page 
Bulletin  containing  outlines  of  our  Mechanical,  Architectural 
and  Structural  Drafting  courses,  and  over  60  other  courses  in 
Engineering. 

American  School  of  Correspondence,  Chicago,  III. 


T.  w.    4-06 


Name 

Street  and  No._ 
City  and   State. 
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KEUFFEL  &  ESSER  CO. 


OF    NEW    YORK 


If  you  use  Drawing  or  Surveying  Instruments 

We    want    to    send    you    FREE    one    of    our    500    page    illustrated 

catalogues  giving  full  descrip- 
tion, prices  and  other  useful  in- 
formation of  our  Drawing  and 
Surveying  Instruments,  Paper, 
Inks  and  High-Grade  Drawing 
Material    of    every     description. 


IB  e^t    Qu  ati  ty    and    L,  oto  e^t    "Prices 


New  York  .    .    .    127  Fulton  Street 
Chicago    .    .  Ill  E.  Madison  Street 


San  Francisco,  421-423  Montgomery  Street 
St.  Louis 813  Locust  Street 


You  in 
Possession 

of  this 
Wonderful 

Instrument  which  performs 
work  as  accurately  as  can 
Compass,  T-Square,  Tri- 
angles, and  Protractor.  'I'heir  mission  is  all 
combined  in 

THE  READY 
DRAUGHTING  INSTRUMENT 

Carried  in  the  />o^ke(,  il  i^  at  yuur  iiii 
service  anywhere  and  at  any  time  y( 
occasion  to  draw.  No  more  trips  back 
draughting  table  when  the  contractor  i 
ing  for  a  quick  layout  of  work.  Thi 
this  time  and  labor  saving  feature  al( 
and   the  one    dollar  you  send  us  for  tl 

KKADV  lJRAt<;lITIN<;  iNSTRtMKNT  win  mill 

tlply  into  many  dollars  save^ 

who  has  occasion  to  draw  will 

>?retthe purchase.  MadeofaK 

hiKhly  polished.  It  Is  sent  prt 

upon  receipt  of  price,  with  fi 

and  simple  dl  rections. 

Your    money    returned   if 

not  entirely  5;atisfactory, 
I         READY  MFG  CO. 
\  Box  A 

\        Rochester,  N.Y. 


Draw   Well 

You  can't  draw  anything  well 

without    the    right    tools     to 

work  with. 

There    are    two    ways    to    be 

sure      your     instruments     are 

reliable. 

1 .  Try    them   and   see    what 
results  you  get. 

2.  Get     Devoe     instruments 
and  be  sure  beforehand. 

We  send  a  catalogue  and  prices   on 
request.      Address   Depanment  C. 

Devoe  &   Raynolds  Company 

I  76  Randolph  Street,  Chicago 

Fulton  and  William  Sts.,  New  York 
I  2  I  4  Grand  Avenue,    Kansas  City 
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"KOH-I-NOOR 

TRACING  CLOTH 


Is  Unequaled  in  Trans- 
parency, Erasing  Qualities, 
and  Freedom  from  Pin- 
holes ::     ::     ::     ::     ::     :: 

•^Ask  your  Dealer  for  it 

Samples  and  Prices  on 
Application. 

L.  ^a  C.  HARDTMUTH 

M  aK.er  ^ 
12  Golden  Lane,    ...       London.  Eng. 
34  East  23rd  St..       ...         New  York 


INVENTORS 


CWe  manufacture  Metal  Specialties 
of  all  kinds,  to  order "  largest  equip- 
ment ;  lowest  prices.  Send  sample 
or  model  for  low  estimate  and  best 
expert   advice     -       -       -       -     FREE 


Pr^  C  X  >  C  EXTRA 

KJO  I     O  WATERPROOF 

DRAWING  INKS 

Are  of  Superior  Quality  —  Flow 
Freely — Are  Dense  Black.  C,If  your 
Dealer  can't  supply  you  send  us  20 
cents  for  full  size  bottle  mentioning 
The    Technical    W^orld    Magazine. 

THE  FREDERICK  POST  CO. 

Sole    Manufacturers 

Hamlin  and  Avondale  Aves.         CHICAGO 


THE   EAGLE   TOOL   CO. 

Dept.    F  CINCINNATI,    OHIO 


^he  Calctifneter 

A  Simple,  durable,  accurate  adding  machine  for  Architects  and 
Enslneera.  Automatically  adds  16th  inches  into  Inches.  Inches 
into  feet.  Can  also  add  12th  inches  Into  Inches,  or,  will  be 
manufactured  in  any  combination  of  figures  desired.  Presents 
many  new  possibilities  for  economy  and  speed.  Let  the  Calcu- 
meter  d(i  the  ileiail,  save  your  brain  for  creative  worls.  6  dial, 
$20;  7  dial,  i?2o.    Send  for  Catalog  11. 

Herbert  North  Horse,  117  Green  Bldg.  Trenton,  N.J. 


90  -60°-45 
CONTROLLED 


30= 

BY 


15 

A    KNOB 


in  one  transparent  piece,  is  better  than  ttie  distraction  of  two 
trlangies  in  the  way  or  out  of  reach.  *;.  The  Base  Attachment 
greatly  expedites  specialangle  work.  8  inch  size,  by  mail,  with 
Ijase,  81.35,  without  base  $1.00.  Protractor  graduation,  30c  extra. 
ij  inch  size,  plain,  70c,  bas?  30c.  No  Circulars. 
D.  J.  KELSEY,  77  Livingston  St.,  new  hayex,  conn. 


HOW  a  Yankee  En- 
gineer saved  a  great 
English  liner  from  destruc- 
tion at  the  cost  of  his  own 
life.  Lawrence  Perry,  one 
of  the  cleverest  of  younger 
writers,  tells  the  thrilling 
story  in  the  Technical 
World  Magazine  for  May. 


T\v^;^ 


Tell  your  newsdealer  to 
save  you  a  copy.  Last 
issue  was  sold  out  sl.\ 
days    after    publication. 
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Cabots  Shingle  Stains 

FOR    SHINGLES    AND     ALL    ROUGH    WOODWORK 

Are      50%  chea-per  than  PaLint 

Cost     50%  less  to  a^pply 

Look  100%  handsomer  than  Paint 

The  colors  are  softer  and  richer;  nearer  to  nature  than  paint, 

and  "wood  treated  with  Creosote  is  not  subject  to  dry-rot  or 

other  decay." — Century  Dictionary. 

Sainplesi  oil  wood  and  Utlio-water  color  chart  of  Stained  Houses  sent  free  on  request 

SAMVEL  CABOT.  Sole  Mfr.    -     133  Milk  St..  Boston.  Mass. 

Agents  all  over  the  country 


H.  H.  Waterman.  . 


Clipper  Lawn  Mower  Co. 

DIXON,    ILL. 


Manufacturers  of 
HA^D  AM)  PO\Y 
MOWERS.  AlsoMAII- 
l.\E  GASOLIAE   E\- 
GI.VES,  2  to  8  D. 


No.  1  12  in.  Mower 

N«.2  15    " 

Wo.  3  \%    "          .      7.1 

.\o.  i  21    "         .     ,S.( 

I'oay  24    "          .    18( 


^^^^5 


THE    MOWER. 

That  will  kill  all  the  -weeds  in  your  la^^ns.    If 

you  keep  the  weeds  cut  so  they  do  not  KO  to  seed,  and 
cut  your  grass  without  bieakini;  the  small  feeders  of 
roots,  the  grass  will  become  thick  and  the  weeds  will 
disappear.    The  CLIPPER  will  do  it. 

Please  send  Draft  or  Money  Order  or  Registered  Letter 


COMBINATION 

/^     WORK 
BENCH 


TOOL 
CABINET 

fl  In  a  space  18  in. 
square  you  can 
have  a  complete 
assortment  of 
tools,  nails, 
screws,  etc.,  and 
Q  3  /a c t  hard 
wood  work  bench 
complete,  with 
vise  and  stops. 


Patent  Feb.  25,  1902. 
CATALOGUE     FREE. 


CHANDLER 
S  BARBER 

HARDWARE 
and  TOOLS 


122  Summer  St. 
Boston,  Mass. 


STAR  HACK  SAWS  ^ 


J 


Everyone  who  sells  or  uses  Hack  SawS 
should  know  that  the  Star  Blades  which  we 
are  now  turning  out  are  1  '/s  times  slronper 
or  toupher  than  those  made  early  in  1905. 
This  is  no  guesswork  statement,  but  has 
been  proved  by  test  time  and  time  again. 
Jot  the  fact  down  on  your  mind  or  in  your 
memory  book. 


MILLERS  FALLS  COMPANY    ::    ::    No.  28  Warren  St.,  New  YorK 


The  "UNIVERSAL"  Fountain  Draughting  Pen 


Cl 


SavoTIMK  imil  KNKKia'!    'I'h<.    •rnlviTsul"  i-  l.cint,-  rui'dKnizrd  by  many  of  I  he  (.■acliiii,' manufacturers  and  engineers 
as  an  article  ol'  ecuuoniy  and  hi^h  merit.    It  will  j,ay  you  to  Investigate.    WILL  NOT  ri.OU.    Write  for  aiiproval  oUer. 


SMITH  a  STOKES  CO., 


A  24-25  German-Americark 
Trvist  Co.  Building 


Philadelphia,  Pa. 
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Hero  is  a  car  that   is   needed   at    every 
club,  hotel,  or  country  place. 

Our  20  passenger  bus  is  a  rapid,  comfortable  and  economli^al 
means  of  transportation  for  guests  of  clubs,  liotels  and  country 
places.  Also  a  model  conveyance  for  sight-seeing  parties,  and 
as  a  means  of  rapid  transit  between  villages  and  rural  com- 
munities. Rear  seat  may  be  removed  to  giv?  room  for  baggage. 
Pripp,  -20  Passenger  Car,  .  .  .  ?2,20O.(IO 
.1       12         "  "...  IjfiOU.OO 

EVERY  CAR  GUARANTEED  FOR  ONE  YEAR 

We  also  make  a  full  line  of  delivery  cars  and  trucks.     Foi  full 
particulars  address 

M.  R.  HESRT,  Sales  Maaager 

Rapid  Motor  Vehicle  Co.  Pontiac.  Mich. 


THE   world's   headquarters  FOR 

ELECTRIC  NOVELTIES  AND  SUPPLIES 

WE  ARE  SELLING 

Toy  Electric  Railways,  $3  to      ...    $    60.00 

Fan  Motors;  all  kinds,  all  prices;  gl  to  20.00 

Electrical  Books,  10c  to 5.00 

Necktie  and  Cap  Lights,  75c  to    .     .     .  5.00 

Battery  Table  Lamps,  $3  to 10,00 

Carriage  and  Bicycle  Lights,  83  to    .    .  6.00 

Lanterns  and  Pocket  Lights,  75c  to  .    .  3.00 

Battery  Motors  and  Fans,  ?1  to    .     .     .  13.00 

Electric  Door  Bells,  complete,  75c  to    .  1.50 

Telephones,  complete,  $2.50  and  .    .     .  5.95 

Telegraph  Outfits,  complete.  $1.75  to    .  2.50 

$8  Medical  Batteries -  3.95 

S12  Electric  Belt  with  Suspensory    .    .  2.50 

Dynamos  and  Motors,  $1  to 1000.00 

Gas  and  Gasoline  Engines,  $3  to  .     .    .  1400.00 

Catalog  free-     Big  Catalog  4  C.    Want  Agents. 

■t-  WE    UNDERSELL   ALL. 

OHIO  ELECTRIC  WORKS,  Cleveland,  Ohio 


If  It's 

Electric 

We 

Have 

It 


OllD 


^ORKg 


To-day 


MOTSINGER  AUTO-SPARRER 

Starts  and  Runs 
Gas  Engines  without  Batteries 

Write  .^^^^k,  N°  other  machine  can  do  it 

successfully  for  lack  of  original 
patents  owned  by  us.  No  twist 
motion  in  our  drive.  No  belt 
or  switch  necessary.  No  bat- 
teries whatever,  for  make  and 
break  or  jump  spark.  Water 
and  dust-proof.  Fully  guaran- 
teed. 

MOTSINGER  DEVICE  M'F'G.  CO. 

150    Main    Street.  Pervdietorv.   Ind.,    U.   S.   A. 


"^he 


"WAGN  ER" 

MOTiEL    JVo.    6 


Ithe  standard  of  motor  cycle  perfection 


Sliniilp,  Strnnir,  Iiuralile— A  Practical  Machine  for  Business  or 
Pleasure.  A  Postal  Will  Hrlni;  You  Our  Descriptive  Catalog, 
and  Special  Introductory  Oiler. 

W.VGNKR  MOTORCYCI.K  CO.,     328  St.  Peter  Street,  St.  Paul,  Minn. 
(!E<>.  V.  LYONS,  Y. irk  8lalc  Agent,  ltM»>  Hro«J«a.v,  New  York  City 


Does  the  WorK 
of  Three 

Our  3-in-l  Volt-Am- 
meter. It  measures 
the  volts  of  a  single 
cell  of  battery  or 
of  an  electric  light 
current,  besides 
amperes.  Send  for 
catalog. 

L.  M.  PIGNOLET 

82  Cortlandt  St. 
New  York 


ANGLE  BENDERS 

We  make  hand-power-bender3 
for  forming  angles  in  stock 
1  inch  thick  and  under.  Light 
stock  can  be  bent  cold. 

WALLACE    SUPPLY    COMPANY 

903  Garden  City  Block, CHICAGO.  ILL, 


hiiiebM  Mfrs  Pries.  KKNTKI)  .tNYH  MKKK.  applvniK  rent  on 
.italogT  TVPEWRITKK  K.IIlMllillM,  2n'2  l,.iSalle  St. ,  t  hieago 


NEVER-LOSE    KEY    TAG 

Here's  sometliiuK  new !  No  more  need 
to  offer  rewards  for  lost  keys  Use  our 
Tasr.  Consists  of  two  parts  hinped  to- 
Srether.  Name,  address,  and  postage 
inside.  Finder  simply  drops  in  nearest 
mull  box.  (;erman  sliver,  handsomely 
made.    2.'>c.  iiostpaid.    Agents  wanted. 

C.  E.  LOCKE  MFC.  CO..  32  Spruce  St..  Kensett,  la. 


LITTLE  WONDER 

Tbat  others  are  tryintr  to  imitate  our  Faucet  Water  Motor  for 
grindinjr,  stiarpenint.'.   pollslilntr    and    light  power. 
Warner  "LITTI.K  WO.MiUf'JIOTOKS  ar^  to  be  found 
In  every  part  oi  the  gl..be.    over  U.'i,iXK)  pleased  cus- 
tomersare  our  lust  testimonial.     Our  patents  cover 
the  essential  features  of  this  machine  hence  we  urge 
you  to  beware  of  cheap  and  unsatisfactory  imita- 
tions.   Indispensable  in  the  liome  for  cleaning  and 
polishing  silverware  and  cutlery,  for  grinding  and 
sharpening   knives,  scissors,   hatchets 
and  edL'ed  tools.    For  running   sewing 
maehines,  cooling  fans,  bottle  washer, 
or  small  dynamo,  etc.,  etc.    Attaches  In 
an  instant  to  any  water  faucet  smooth 
or  threaded.    Price  complete  outfit  with 
emery  wheel,  two  polishing  wheels,  pul- 
Uv  aiid  silver  and  steel  polishers,  $4.00. 
Send  for  our  attractive  FREE  descriptive 
booklet,  or  seiul  remittance  direct  to  us. 
We  make  Immediate  shipments.  Agents 
Wanted. 
WARNER  MOTOR  CO.,  (Inc.) 

ffljinufucturers  o>  >Vater  Alutnrtt  ana  Cooling  Fans 

DeptS.  Flat  Iron  BIdg.  New  York 
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The  High  Standard 

OF  Work  Produced  Proves 

The  Quality 

OF  B  &  S 

Tools 


The  B  &  S  Tools 

are  past  the  Experimental  Stage  and  Embody  in 
their  Construction  only  such  Features  as  Experience  has 
Proven  to  have  a  Positive  Value. 

We  Stamp  Our  Name  On  Every  Tool 

Leading  Dealers  Carry  B  &  S  Tools  in  Stock  and 
will  furnish  Catalog  on  request. 


BS 


Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  I.,  u.  s.  a. 
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THE  RETURN  TO  A  PLANER 
TABLE   IS   NOT   IMPORTANT 

C  It  makes  very  little  difference  whether  it  is  returning  100-ft.  or  200-ft.; 
the   great   gain   is   to  be   made  in   the  cutting  speeds  and   the  number  of 
changes  available.      The  Cincinnati  Variable  Speed  Planer  gives  you 
four  cutting  speeds,  ranging  from  20  to  60-ft.  per  minute,  suitable  for 
all  kinds  of  materials  and  conditions. 

Ask    for    a     Cincinnati   Planer    Catalog 

CINCINNATI    PLANER    COMPANY 

Cincinnati,   Ohio,    U.  S.  A. 


THE  John  Davis  Co.,  Chicago 


Manufacttircrs    of 

REDUCING, 
BACK  PRESSURE, 

And  Other  Valves 

Steam  Traps, 
Separators 

STEAM    GOODS 
of  all  kinds. 

Send  for  our   "S"   Catalogue 


RrailMIMMill 


SPECIAL   DEVICES    AND    MACHINERY 

EXPERIMEMTAL   WORK.         MODELS. 

-IDEAS     DEVELOPED     OR    IMPROVED 

WRITE    FOR    FREE    BOOKLET 

THE  GLOBE  MACHINE  &  STAMPING  COMPANY 

983   HAMILTON    ST.    CLEVELAND,  O. 


AT  LAST 


A  real  Eye  Bender  that  bends 
all  kinds  of  eyes,  hooks,  etc.,  from 
heated  stock,  and  does  what  it  is 
supposed  to  do.  fl  If  you  want  to 
know  more  about  thoroughly  first-class  hand  bending 
Tools  and  what  they  will  do  for  you,  how  much  you 
can  save  in  both  time  and  labor,  write  us  for  circulars 
and  terms.  

ESTEP  &  DOLAN,  Sandwich,  ILL. 

Chas.  Churcliill  ^■  Co.,  Ltd Loiulon,  En^,' 


a:«am!CTKi 


METAL  POLiSH 


USED  AND  ENDORSED  BYTHE  LEADING  DRUGGISTS 
i^SOLD  ALLQVER  THE  WORLD.-^ 


DESMOND  DIAMO-CARBO  EMERY  WHEEL  DRESSER. 


Only  real  substitute  fur  Itlack  Dia-nond.     Hardest 
alirusive  known 8eut  ou  15  dajs  trial. 


No.  1.       8   Inrhes  long 
No.  3.     10       "         " 
No.  5.    12        "         «« 


$3.00 
3.!>0 
4.00 


Takes  the  place  of  the  expensive  black  diamond.    A  tool  rooj^ 
necessity,  for  the  purpose  of  truing  nnd  shaiiing  emery  wheels. 

Sit  down  and  order  one  NOW,  sending  us  the  price  as  above,  try  It  IB  days,  and  if  you  are  not  pleased  with  It,  send  it  back  and  we 

will  refund  the  money  xvithnut  question  and  AT  OXCE. 

THE  DESMOND-STEPHAN   MFC.  CO.,  URBANA,  OHIO 


Boilers,  Engines  and 
Feed  Water  Heaters 


MANUFACTUREC 


THE 


Brownell  Company 


Main  Office  and  Works 
DAYTON,     OHIO 

BRANCH     OFFICES 

No.  811   N.  Second  Street,  St.  Louis,  Mo.  :         :  No.  924  Monadnock  Block,  Chicago,  111. 
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A  Tool  for  Everything 

MAY  BE  FOUND  IN  OUR  POCKET  CATALOGUE 


Kj^  Wf  Wa  ^  r^        for  the  asking.     You'll  wonder  how  you 
^    AV£^£i^       ever  got  along  without  it  —  if  you  are  a 
"^""^"^^       Machinist   or   a  Worker   in    Metal.     De- 
scribes tools  which  you  won't  find  in  the  Hardware  Stores. 


A  LITTLE  VOLUME 
WHICH  TELLS  OF 


100 

New 
Tools 


100 

New 
Tools 


Handsomely  illustrated,  and   with  full  details.     If  you  want  the 
most  complete  catalogue,  write  today  asking  for  Catalogue  T. 

GOODELL-PRATT  COMPANY 

GREENFIELD,  MASS..  U.  S.  A. 
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ELECTRIC  MOTOR 

Polistiing  and  Grinding 

MACHINE 

For  Factories,  Jewelers,  Hotels  and  Restaurants 

Write  for  particulars.    Also  for  Bulletins  on  Motors,  Dynamos,  and  Special 
Electrical  Machinery. 

ROTH  BROS.  £y  CO..  Manfrs. 

Tel.  Main  2429  27-29  S.  Clinton  St.,  Chicago 


LUNKENHEIMER 
Regrinding  Valves 


STANDARD 

Among    Steam    Users 

for  Half  a  Century. 

Notify  Us,  if  Your 

Local   Dealer    Cannot 

Furnish  Them. 


The 

LunKenheimer 
Company 


Largest  Manufacturers  of  High-Grade   En- 
gineering Specialties  in  the  World. 

General  Offices  and  ^ Works 

CINCINNATI.  OHIO.  U.S.A. 

Branches 
NEW  YORK,       ...         26  Cortland  St. 
LONDON.  S.E.       (sT)       35  Great  Dover  St. 


Drill  Set  for  Work.     Drills  3  ft.  a  Minute 


Y    Standard  Electric 
Rock  Drills 

Our  Main  Line  includes  also  : 

Elevating,  Conveying,  Power-Transmit- 
ting, Coal  Hauling,  Washing,  Crushing, 
Screening,   Mining,  Dredging  Machinery 

Our  catalogues  fully  cover  these  lines  and 
cost  nothing 

THE  JEFFREY  MANUFACTURING  CO. 
COLUMBUS,  OHIO,  U.  S.  A. 


55  57  iWarket  Street,  CHICAGO 
40  Pearl  Street,  BUFFALO 


WHY  NOT  TRY  IT? 

Why  not  first  send  for  a  memoir  of 

"LEVIATHAN"    BELTING 

and  read  (in  five  minutes)  what  it  has  done  and  is  doing  for 
others,  and  what  it  can  and  would  gladly  do  for  you  ?  Nu- 
merous plain,  unvarnished  tales  of  long  years  of  perfect  serv- 
ice, under  conditions  deadly  to  all  other  belts,  preach  a 
"LKVI.\THAN"  Kconomv  that  cannot  l^e  silenced. 

MAIN    BELTING    COMPANY 

Sole  Manufacturers 
12th  AND  CARPENTER  STS.,  PHILADELPHIA 

120  Pearl  Street,   BOSTON 
309  Broadway,  NEW  YORK 
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A  Perfect  Ignition  Device 

p/^f»  /^OC  51  "n^  is  the  Kdisuii  Ijatiiiy  aiul  Spark  Coil.  Ensure  constant 
■■-*-'■'■  VJCICI  aild  speed  in  Gas  Kn«ines  and  Motor  Boats.  The  Batteries 
C.a<^C%\\ne'  FrJriin/ac  deliver  a  hiu'h  constant  current  to  the  coil  which  is  spec- 
V»d3t»lHie  CliymeS  ,ally  wired  to  yield  a  hot  spark  every  time.  This  combi- 
nation obviate^  all  lynition  troubles.  Is  surer  and  moie  economical 
than  any  other  sparking  device.  Sold  by  dealers  everywhere.  Send  for 
name  of  nearest  dealer,  and  Booklet  Battery  Facts,  containing  valuable 
icnition  information. 

EDISON  MANUFACTURING  CO..  23  Lakeside  Ave..  Orange.  N.J. 

31  Union  S.]  ,  N.  Y.      301  Wabash  Ave.,  ChicaKO      25  Clerkenwell  Road,  London,  E.  C 


KING    FOLDING    CANVAS 

Are  lighter  and  more  (hirabl.'  than  wood.     Puiii-tiirc-proof;  non-sinkahlH 

revelation  in  boat  consinictioii.     Ciui  be  cMrricd  aiMwhcro  bv  hand    on  bio 

checked  as  baKKHKO.     Whfti  not  in  ■!■<,.,   KOI,l»   ll*   INTO  A  FA^-k'.V*;  i;       II  ari.l-.imc    (••it'-iloi.' 

6c  in  stanus.  KTV<;   FOLI»iN<^    HOAT  <0..  fifif,\..rth  Str.tl.   KAI.AMA/OO.   MICH. 


BOATS 

mnot  tip  over.    A 


reeJPowerw 


.■\TKU   i  s 
free.  Our 
V  aurel    Wiiter 
•flcilur  brliitf  s 
11  hydraulic  i)oHer  plant  hi- 
to  every  bomeorworkshcp. 
Costs  one  cent  a  day  to  op- 
erate If  water  mains  are  on 
meter.  Our  water  motors  supply  the  f  hea|i- 
est  power  in  the  world.    The  ^nulne  Divine 
Faucet  Water  Motor  was  made  to  sell  for 
».'i.00.    For  the  next  30  days  It  can  be  yours 
for  83.50.         ♦ 

$5.00  WATER  MOTOR  $3.50 

This  lart'e  water  enpme  is  now  behiK  sold  for 
{■'{..'M  complete.    Price  will  positively  advance  ;\Iay 
1st.    Can  be  attached  Insiaiitl}- to  any  faucet.    I'se'd 
for  buflinii.  polishing  and  grltidlnfr.     Sharpens 
scissors, knivesjOrother  sliarpedKed  tools— cUmh?- 
silverware,  cut  plass,  kitchen   utensils   and    all 
metal  surfaces.    Runs  all  kinds  of  lliilit  macliiiics 
like  lathe,  circular  saw,  fan,  small  prinllnij  pj  ess. 
dynamo,  washer,  etc.      Makes  .'i.ooo  revolutions  a 
minute  and  gives  %  IT.  I',  on  Sii  ll)s.  pressure— ef 
fectlve  with  20  lbs.  pressure.    Nearly  livli-e  as  large 
as  any  other  advertised  nioto'.-.  Contains  solid  brass, 
^_^double  reaction,  scientific  water  buckets.   Be  sure 
f^you  get  the  original.    Refuse  small  motors,  with 
^-/^cast  iron  water  wheels,  that  "look"  like  ours. 

PRICE  ADVANCES  MAY  1ST 

Send  your  remittance  for  this  lit  ile  marvel  before 
price  advances.  Morion's  (iiiarantee  with  each  mo- 
tor. Money  refunded  —  without  <iuestlon  —  if  not 
Batlsfactory.  Outllt  includes  su|)erlor  emery 
wheel,  Cioth  buftiiig  wheel,  felt  polishing  wheel, 
seasoned  wood  pulley  for  power  transmission, 
leather  beltlnp.  belt  hook,  i)olishIn;:r  material, 
screw  driver,  oil  can,  washers  and  printed  In- 
structions, packed  In  neat  wooden  box.  Send  order 
nl  onee  or  write  immediately  for  Morton's  Kree 
Water  Motor  Hook.    Agents  wanted. 


MORTON    MFG.    COMPANY,    Dept.    O 
130    Fulton    Street        -        -        Ne-vv    York 


ALWAYS  RIGHT. 


DETROIT  AUTO  MARINE 
MOTOR,  New  Model  I  906 

The  uiicertulntyof  running  is  all  taken  out  in  the  building.  The  break- 
down habit  has  been  overcome,  by  following  seientlllc  lines  of  con- 
struction proven  l)y  practice  to  be  correct.  We  take  no  chances  or 
allow  any  guesswork  to  enter  Into  their  make-up.  All  materials  are 
tested  for  soundness  and  strength  on  a  testing  niacliine  and  the  en- 


arranted  to  do  all  we  dai 


tin 


Vit 


iikiiiL-  lO.INM) 
.  i.-iir,  manufacturing  tlie  n,,.t..r  com- 
jili-te  from  foundry  to  llnislied  engine, 
not  merely  assembling  parts  made  In 
various  factories,  and  that  is  >vhy  we  aro 
able  to  sell  a  first  class  motor  with'  a  guar- 

nt 
1'  .  ii.  P.     .     .     . 
:i  II.  I'.  Millde- ) 

>elol)  I  II.  I*.      ) 

Catalog  with  full  information  1  to  20 
H.  P.  Motors,  for  the  asking. 

KETKOIT  AITO  MAKING  CO. 
43  E.  Congress  .St.  Detroit,  Dlieh. 

The  onlv  builders  of  Auto  Marine 
Iji-in.s  In  the  u..rl.L 


$3S.l,".  Engine  ( 
.f  44.1)0  Engine  i 


DON'T  BUY  GASOLINE  ENGINES 

Until  you  investigate    'THE  MASTER  WORKMAN" 

a  two-cylinder  gasoline  engine  superior  to  all  one-cylinder  engines;  revolutionizing  gas  power.  Costs  Less  to 
Buy  and  Less  to  Run.  Quickly,  easily  started.  No  vibration.  Can  be  mounted  on  any  wagon  at  small  cost 
— portable,  stationary  or  traction.  Mention  this  paper.  Send  for  Catalogue.    This  is  our  Fifty-second  Year. 

THE    TEMPLE    PUMP    CO.,  Mfrs.,    Meagher  and  15th  Sts.,  Chicago 


Mullins  Steel  Boats  Hrm!n/"^*-^'-'^°" «-'- 


stcch 


nbcrsinr.icli  ciul 


and  fishing  Boats 


like  a  life  boat.  Taster,  more  bimv.int, 
practically  iiitlestnicliblc.  duntlc-ik,  dry 
out  and  are  atsolutcly  safe.  They  can't 
sink.  No  calklnjr,  nn  bailing,  no  trouble, 
livery  bout  is  cuar"'"*"'!-  Hiplily  en- 
dorsed by  sportsmen.  Ttie  idc.il  brat  for 
pleasure.    siiiiiiiuT    re-^oris,    parks,    etc. 


"^''f'*'"' Catnlocao. 

The  -W.  H.  Mtilli»is  Company,  330  Franklin  St.,  Salem.  OKio 
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FREE! 


£> 


Valuable  Tables, 

Facts,  and  Formulas 

qlMPLIFYING  the  many  prob- 
lems peculiar  to  the  transmis- 
sion of  power  by  friction  gearing. 
To  be  found  in  no  other  book. 
Compiled  by  able  engineers. 
Copyrighted. 

If  you  have  use  for  this  book,  we 
shall  be  glad  to  send  it  to  you  free. 
This  applies  alike  to  engineers, 
owners  and  operators  of  machinery 
and  students.  Drop  us  a  postal 
request, statlngoccupation, and  firm 
you  are  connected  with.     Address 

The  Rockwood  Mfg.  Co. 

1903  English  Ave. 
Indianapolis,  Ind.,  U.  S.  A. 


iV 


^} 


~^ 

-^—-^      -^ 

CUT 

cpffi  ^ 

GEARS    A 

IKJPH^ 

Valuable    catalog 
sent    free    to    any 
FIRM  upon  request. 

Foote  Bros. 

Gear® 
Machine  Co. 

f 

"^ 

24-30 
S.  Clinton  Street 

^kmLn^^  1 

CHICAGO.  ILL. 

■^^RiffiP^ 

Pulleys,  Shafting,  Hangers,  Pillow- 
Blocks,  Gearing,  Sprocket-  Wheels, 
Chain   Belting,    Friction    Clutches 

WE  MANUFACTURE  A  COMPLETE  LINE  OF  ELEVATING 
AND  CONVEYING  MACHINERY  FOR  HANDLING  COAL,  ORE, 
ROCKS,  CEMENT,  PACKAGES  AND  ALL  CLASSES  OF  MATERIAL 

Steel  Cars  of  ALL  Kinds 
Steel  Buckets 

Gas  and  Steam  Engine  Castings  for 
Experimental   Work 

REPRESENTATIVES    WANTED    IN    EVERY    CITY 


W.    A.  JONES  FOUNDRY 
and  MACHINE  COMPANY 

142   Ve/.  J^orth  A-Oe.,  CHICAGO 


"MR.  INVENTOR 


>> 


OUR    BUSINESS    IS   TO 


Perfect,  Develop  and  Manufacture 

YOUR  INVENTION.  ALL  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE    EMPLOY    EXPERT    MECHANICS    ON  :         : 

Specialties,  Dies,  Punch  Work  and  Models 

SEND  US  YOUR  DRAWING  OR  MODEL,  AND 
WE    WILL    SUBMIT    OUR    LOWEST    PRICE 

MONARCH    TOOL   COMPANY 

122  Opera  Place,  CINCINNATI,  O. 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  difl^erent  vocation,   it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

TPE  L.  S.  STARRETT  CO.        Athol,  Mass.  U.  S.  A. 
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Gas  or  Gasoline  Pov/er 

WHEN  PRODUCED  BY  AN  I.  H.  C.  ENGINE  IS   UNQUESTIONABLY 
THE    BEST    AND    MOST    ECONOMICAL    POWER    OBTAINABLE 

Every  manufacturer,  shop  or  mill  owner,  or  power  user  of  any  kind  is  interested  in  the  cost  of  power,  for  ordinarily  it 
represents  the  burden  of  expense  in  his  business.  The  cost  of  power  from  an  I.  H.  C.  Gas  or  Gasoline  Engine,  how- 
ever, is  reduced  to  the  minimum,  only   about  one-tenth   of   a  callon  of  casoline   per   horse   power   per  hour   being 

consumed. 
With  an  I.  H.  C.  Engine  there  is  no  delay  in 

tiring  up — no  waiting  for  steam. 

It  is  Always  Ready  for  Work 
—  And    it    Always    Works 

Simplicity  in  design  is  a  strong  feature  in  the 
construction  of  the  I.  H.  C.  Engine.  Thus  it  is 
possible  for  any  person  with  ordinary  intelligence 
to  operate  this  engine.  It  is  so  simple  that  it  does 
not  require  an  engineer  —  additional  evidence  of 
its  great  economy  as  a  power  producer  over  the 
steam  engine. 

Save  Money,  Save  Time,  Save  Labor  by 
using  I.  H.  C.  Gas  or  Gasoline  Engines,  for  any  pur- 
pose requiring  power  within  their  rated  capacity. 

I.  H.  C.  Engines  are  made  in  the  following  styles 
and  sizes:  Horizontal,  Stationary  and  Portable— 
1, 6, 8,  lo,  12  and  15  h.  p.    Vertical— 2,  3  and  5  h.  p. 

Our  catalog  extlainine  the  advantages  derived  from  the  use  0/ 1.  H   C.  Engines  -will  he  mailed  ztfon  request. 

International   Harvester  Company  of  America 

(Incorporated) 

No.  7R  Monroe  Street,  Chicago,  111. 


?^l 


.1*0 


ENGINES 


There  is  no  gas  engine  as  simple  as  an 
Olds — compare  it  with  others  and  this  state-'^ 
ment  is  proved.     The  repairs  cost  practically ' 
nothing. 

The  Most  Economical  Engine 

IFor pumping,  electric  licht  i>liints  and  factories  of  any  kind. 

The  rRason  why  is  interestinuly  told  in  our  catalog  mailed 

J  on  request.    Tell  us  your  requirements  and  ww  will  help  >oUj 

figure  out  what  you  need.    Send  for  our  catalog  "how  i'i« 

Tvi.e  A  (  2-8  h.  p.)  Type  G  1  8-60  h.  p.)  TypeH  K  and  N  '  IJ- 

laiO  h.  p.  used  with  our  Gas  Producer,  it  will  reduce 

fuel  cost  15  per  centj 

CELEBRATED  PICTURE  FREE 

For  4c  in  stamps  to  l)ay  cost  of  mailinK  we  will 

also  send  you  Rosa  Bonheur's  "Horse  Fair.  , 

the  most  celebrated  animal  picture  in  tli  ■ 

world,  sizelGx'J),  beautifully  colored, 

suitable  for  framin*;. 

Olds  Gas  Power  Co. 

"I'.'CheslcutSt.,  l»niliif.  Mich. 


FOLLOW  THE  ROAD 
TO  ^^UCCBvyvf ! 
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WE  MANUFACTURE  TO  ORDER_ 


DIES.  TOOLS  AND 

y^UTOMATIC  |\/|ACHINES 

ALSO  HARDWARE   SPECIALTIES 

AND  PATENTED  NOVELTIES 

E8TIMATFS  FURNISHED  ON  EXPERT 
MODEL  WORK.    SEND   DRAWING    OR 
SAMPLE. 
BOOKLET  FREE.       WRITE  TODAY. 

Stamping  &-  Tool  Co. 

LA  CROSSE.  WIS. 


BUCKEYE   ENGINE   Co. 

SALEM,    OHIO.   U.S.A. 


STEAM  ENGINE  BUILDERS. 

THC  LARGEST  LINE  OF  MODERN  ENGINE  PATTERNS  IN  THC 
SEND  FOR  ILLUSTRATED  CATALOGUE- 


THIS  BOOK 

contains  more  matter  on 
this  subject  than  any- 
thing ever  printed.  Dia- 
grams and  tables  very 
complete.  Over  80  pages 
and  165  tables  and  illus- 
trations of  articles  used 
in  pipe  work. 

Fine  for  DRAFTSMEN 
and      ARCHITECTS. 

Sent  post  paid. 

Bound  in  Flexible  Cloth,  50c. 
Bound  in  Leatherette,  -   75c. 

If  you  are  interested  in  drafting  send  25  cts.  for 
4  months'  trial  to   THE   DRAFTSMAN 

which  has  data  sheets  with  it  each  month. 

Data  Sheet  Binders    -       -       -     .  -    25c. 

The  DRAFTSMAN  for  one  year  ^|  |^ 
and  the  cloth  bound  book  above  sent  for  ''^IclU 

A  booklet  on  LETTERING  sent  post  paid  for 
25  cents.     Circulars  of  books  FREE. 


_/I  d  dr  e  s  s 


THE  BROWNING  PRESS 

PUBLISHERS 
Lock  Drawer  O        ::        CLEVELAND.  OHIO 


A    SAMPLE    COPY    OF 

WOOD 

CRAFT 


C  The  best  woodworking  journal 
published.  Send  for  one  and 
ask  for  our  premium  list  and 
terms     to     subscription     agents. 


WOOD    CRAFT 

500     Caxtorv     Building 
CLEVELAND.     -     -     -     OHIO 


A  POCKET  TOOL  CHEST 

9  Tools  in  One 

Devine  Wonder  Knife 

Invaluable  to  mechanics,  electricians, 
or  for  any  tinljering  around  tlie  liouse. 
Has  a  hundred  uses.  Strong  and  dur- 
able.  Built  as  substantially  as  a  loco- 
motive.   Weiglit  same  as  ordinary 
three-blade  pocket  knife.    Blade,  85  carbon 
cutler's  steel.    Other  strong  tools  as  follows: 

LEATHER  PUNCH  SWEDGlNiJ  AWL 

WIRE  CUTTER  WIRE  PLIKRS 

ALLKiATOH  WRENCH    HooF  HOOK 

SCREW  DRIVER  SCREW  BIT 

AGENTS  WANTED.    Sells  on  sight.    Remit  price  for  sample. 

Money  back  if  not  satisfied.    Price,  $1.25  each,  prepaid. 

DEVINE  SPECIALTY  CO.,IndlarvapoHs.Ind. 

64  Baldwin  Block  A\-/.  >Y,ut;  cWuw/^ia  .Wu.B.m/c 


I 


III 


i 


Your  Storage 
Battery 


Apple 


U 


will  always  be  full  of  "juice" 
and   ready    to   give    fat,    hot 
sparks,  if  you  install  an  AP- 
PLE BATTERY   CHARGER  on  your 
car,  boat  or  engine. 

Thousands  of  "Auto"  owners  are  using  it 
successfully. 

"€0  rite  for  full  information  to-day. 
DAYTON    ELECTRICAL    MFG.    CO. 
173  St.  Clair  St.  -  Dayton.   Ohio 


Battery- 
ChAPftcr 


---*•-  "■=^- 


^■^^■if    g^  ^^^^■a.i 
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Pumping  by  Compressed  Air 

C  This  method  is  admirably  adapted  for  pump- 
ing water  or  oil  from  deep  wells  where  a  great 
volume  is  required  at  a  minimum  expense.  It 
has  been  used  successful)}'  for  a  number  of  years 
for  pumping  water  and  oil. 

C  Please  state  vertical  distance  from  surface  of 
ground  to  lowest  water  or  oil  level  in  well,  and 
total  depth  of  well;  also  state  lift  required  above 
pump  or  ground  level  and  quantity  of  water  re- 
quired per  minute.  Send  for  Catalogue  No.  7281.  R. 


FAIRBANKS.    MORSE    61    CO.,   Main  Office,  CHICAGO,  ILL. 


LIQUID  Stone  is  the 
striking  title  of  an 
article  by  D.  M.  Harper, 
Editor  of  Concrete,  m  Tech- 
nical World  Magazine  for 
May.  It  describes  the 
marvellous  new  uses  to 
which  cement  is  being 
put  —  from  fence  posts  to 
towering     sky-scrapers. 


Tw;^ 


Tell  your  newsdealer  to 
save  you  a  copy.  Last 
Issue  was  sold  out  six 
days   after   publication. 


CATALOGUE 
OF 


CHEMICAL  TECHNOLOGY 
AND  GENERAL  CHEMISTRY 

PUBLISHED   AVGVSr   15,  1905 


*'«'  Our  Complete  Classified  Catalogue  of  Books  on  Chemical 
Technology  and  General  Chemistry  arranged  under  the 
following  heads:  Acids,  Alkalies,  and  Salts;  Beverages, 
Brewing,  Cider,  Distillation,  Fermentation,  Liquors,  Pre- 
serving, Vinegar,  Wine;  Brick,  Ceramics,  Glass,  Porcelain, 
Pottery;  Cement  and  Concrete;  India  Rubber,  Gutta  Percha, 
Glue,  Ink;  LeatherManufacture;  Oils,  Fats,  Waxes,  Paints 
and  Varnishes;  Paper  Manufacture,  Fibres;  Perfumery; 
Soap  and  Candles;  Sugar,  Starch;  Flour,  Baking,  Bread, 
Confectionery;  General  Reference  and  Receipt  Books.  General 
Chemistry,  Chemical  Arithmetic,  Calculation,  Tables,  etc.; 
Chemical  Analysis;  Inorganic  Chemistry;  Organic 
Chemistry;  Electro-Chemistry;  Addenda;  sent  free  to  any- 
one in  any  part  of  the  world  who  will  send  his  address. 

HENRY   CAREY   BAIRD   <a   CO. 

Industrial  Publishers,  Booksellers  and  Importers, 
810  Walnut  St.     ::     Philadelphia,  Pa..  U.  S.  A. 


MECHANICAL      ENGINEERING 

Young  men  desiring  to  fit  themselves  for  better  paying 
positions  should  fill  out  and  send  this  advertisement  to  us  to- 
day and  receive  200  page  handbook  (FREE)  describing  our 
Mechanical  Engineering  course  and  over  60  others,  includ- 
ing Electrical,  Steam  and  Civil  Engineering,  Heating.Venti- 
lation,  and  Plumbing,  Architecture,  Architectural  Drafting, 
Mechanical  Drawing,  Telephony, Telegraphy,Textiles,  etc. 

American    School    of    Corresporvdence 

CHICACO,    ILL.                 T.W.14I6 
Name 


Address 


55  LOCAL  COMPANIES 

NOW     USING     THIS     MACHINE 

PAY    BIG    DIVIDENDS 

IT  CLEANS  houses  by  compressed  air  without  dust 
or  disturbance,  cleans  carpets,  curtains  or  furniture 
without  removing  fi'om  the  room.  Much  cheaper  as 
well  as  more  convenient  than  the  old  way.  fl  If  you 
live  in  a  town  of  over  5,000,  form  a  company  and 
secure  the  exclusive  right  to  use  this  system.  Every  house- 
wife will  be  glad  to  patronize  you.  Every  church,  lodge, 
tlieater  or  club  is  an  immediate  and  permanent  customer. 
You  will  make  money  from  the  start,  and  liave  practically 
a  monopoly  of  the  house  cleaning  business,  fl  This  is  not 
a  cheap  proposition,  but  affords  a  treat  opportunity  for 
the  man  with  a  few  thousands  to  invest  in  a  business. 

Write  us  for  full   information. 
General  Compressed  Air  House  Cleaning  Company 
4435-37  OUve  Street       ::        ::        ::       ST.  LOUIS,  MO. 
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PATENTS 


Secured  promptly  and  with  special  regard 
to  the    legal  piotection    of  the  invention. 


HAND  BOOK  FOR.   INVENTORS   AND   MANUFACTURERS   SENT   FREE   UPON    REQUEST. 

Consultation  Free .    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors '  Ideas , 
HIGHEST       REFERENCES       FROM        PROMINENT       MANUFACTURERS. 

SHEPHERD     S.    PARKER.    PoLtent    Lawyers 

Patervts,  Caveats.  Trade  Marks.  Copyrights.  Reports  as  to  Validity 
and  Infringement.    Patervt  Sviits  Conducted  irv  all  States. 

REFERENCES:  American  Water  Motor  Co.,  Blum  Shoe  Co..  International  Fence  and  Fire  Proofing  Co.,  Winget 
Concrete  Machine  Co.,  Century  Chemical  Co.,  By-Products  Co.,  Columbus  Pharmacal  Co.,  Richmond  Electric  Co.,  M.  C.  Lilly 
&Co.,  N  L.  Hayden  Mfg.  Co.,  Murray  Engineering  Co.,  Alabama  Brewing  Co.,  National  Leather  Tire  Co..  btewart  Window 
Shade  Co..   Berkshire  Specialty  Co.,  and  Morgan  Machine  and  Engineering  Co. 

"During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  &  Parker,  has  obtained  for  us  a  great  many  important  patents.     We 
have  no  hesitation  in  heartily  recommending  him  to  anyone  having  need  of  the  ^^''^'^^^lLWOOd'cAShTe'gISTER  CO 
Mr  Parker  on  November  1,  1903,  resigned  his  position  as  an  examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 
Address    144   DIETZ   BUILDING.  :  :  s  :  WASHINGTON,  D.  C. 


PATENTS 


Protect 

Your 

Ideas 


Send  for  Inventor's  Primer 


No  patent,  no  fee  Established  1864 

MILO  B.  STEVENS  &  CO. 

860  Fourteenth  St.,  Washington,  D.  C. 

Branches  at  Chicago,  Cleveland,  Detroit 
TWENTY-FIVE  YEARS   ACTIVE   PRACTICE 

Specialty:   "WOIIKIXC  (t.\  THE  FAILl  RES  OF  OTHEKS" 

13  A^P  f"  l\J  TT  O  Caveats,  Trade  Marks, 
m^r\km    IdM    I    ^#  Copyrights  and  Designs 

Send  your  business  direct  to  Washington.     Saves  time  and  in- 
sures better  service.  Personal  Attention  Guaranteed. 
PAMPHLET     ON     PATENTS     FREE 
E.  G    SIGGERS,  Patent  Lawyer 
Suite  10  National  Union  Bldg. Washington.  D.  C. 


I  SELL  PATENTS 


IF  YOU  WISH  TO  BUY  OR  LEASE  THEM- 
ANY  DESCRIPTION-WRITE  ME.  IT  WILL 
PROVE  PROFITABLE  TO  BOTH  OF  US. 


CHARLES  A.SCOTT 


79  7  MUTUAL    UlFE.  BUO'G. 

BUFFALO.   M.Y. 


ATENTS 

Valuable  Book  on  Patents  F  R  F  E  •     Tells  how  to 

secure  them  at  low  ons-t.    How  to  Sell  a  Patent,  and 

Wliat  to  Invent  for  I'rofit.   Gives  Mechanical  movements 

invaluable  to  Invcntois.      p'ull  of  JIoney-Making   Patent 

Information.     NEW    BOOK   FREE  to  all  who  write. 

O'MEARA  &  BROCK,    Patent  attorneys 


Bl8  F.  Street,  N.  W., 


Washington,  D.  C. 


ATENTS 


P 

J^  SECURED    OK    FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued for  free  di.stribution.     Patents  secured  by  us  advertised 
free.  EVANS.  WILKENS  «.   CO. 

No.  600  F  Street.  N.  W.  WasKington.  D.  C. 


60   YEARS' 
EXPERIENCE 


Trade  Marks 
Designs 
Copyrights  &c. 

Anyone  sending  a  sketch  and  description  may 
finlckly  ascertain  our  opinion  free  whether  an 
invention  is  probably  patentable.  Communica- 
tions strictly  confldential.  HANDBOOK  on  Patents 
sent  free.  Oldest  agency  for  securing  patents. 

Patents  taken  through  Munn  &  Co.  receive 
speciiil  notice,  without  chanje,  in  the 

Scientific  Jlitterican. 

A  handsomely  illustrated  weekly.  I,areest  cir- 
culation of  any  soientitlc  journal.  Terms,  $3  a 
year:  four  months,  fl.   Sold  by  all  newsdealers. 

MUNN  XCo.36'Broadway,  New  York 

Branch  Office,  625  F  St.,  Washington,  D.  C. 


TheR.M.CornwellCo., 


The  WONDER  GASOLINE  ENGINE 

Hero  It  Is  At  Last  ! 

SomethinK  to  convert  the  row  or  sail  boat  into 

au  auto  boat.    It  is  so  simple  any  one  can  oper- 

.ite  it.    No  valves,  prears,  cams,  etc. 

The  simplest,  strongest  and  lowest 

price  oiiilit  on  the  market.    Rated 

.-it  1'.-  li.  p.,  furnishes  nearly  two. 

Solid  orreversing  propeller.  Jump 

spark.    Prices   will   surprise  you. 

Supply  is  going  to  be  limited.  Write 

toilav.     Will  easily  drive  any  size 

of  lioat  up  to  18  foot. 

40T  S.  Saliiin  Str.et,   STR.tCl'SE,  N.  Y. 

Ii:t2  r.iik  Kow  111(1.,     NK>V  TORK  CrxY. 


Sebastian  Lathes  are  Good  Lathes 

Catalogue  Free      Sizes,  9  to  2  I  Inches 

Our  engine  lathes  are  provided  with  iioth  screw  and  rod  feeds  as  well  as  power  cross  feed. 
Gears  to  cut  all  stand.ard  threads  from  .')  to  M  arc  furnished.  Steady  and  follower  rests, 
large  and  small  face  plates  and  countershaft  go  with  each  Lathe. 

Foot  Lathes,  Tools  and  Supplies 

Sebastian  Lathe  Company  c?NciNNATi'roHfo: 
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"HERE'S  YOUR  HAT" 

CARTOON  BY  OPPER 


(CopyriKlited,  i'jo6,  New  York  American) 

The  above  is  a  humorous  interpretation  of  a  tremendously  serious  fact. 

With  several  members  summarily  asked  to  resign,  five  more  under  indictment,  and  one  dead  in 
state's  prison,  an  abrupt  crisis  has  been  reached  in  the  Senate. 

The  situation  has  been  admirably  summed  up  by  David  Graham  Phillips,  as  follows  : 

"The  Treason  of  the  Senate !  Treason  is  a  strong  word,  but  not  too  strong,  rather  too  weak,  to  char- 
acterize the  situation  in  which  the  Senate  is  the  eager,  resourceful,  indefatigable  agent  of  interests  as 
hostile  to  the  American  people  as  any  invading  army  could  be— interests  that  manipulate  the  prosperity 
produced  by  all,  so  that  it  heaps  up  riches  for  the  few  — interests  whose  growth  and  power  can  only 
msan  the  degradation  of  the  people,  of  the  educated  into  sycopliants,  of  the  masses  toward  serfdom. 

"Th«  Senators,  as  Senators,  are  not  elected  by  the  people— they  are  elected  by  tlie  "interests';  ex- 
cept in  extreme  and  rare  and  negligible  instances,  the  people  can  neither  elect  nor  dismiss  them." 

It  is  the  duty  of  every  intelligent  American  to  get  a  sane,  sound  understanding  of  these  appall- 
ing facts.     To  learn  the  truth,  read  Mr.  Phillips' 

"The  Treason  of  the  Senate*' 

—  the  most  scathing,  truthful  exposure  of  political  corruption  in  years.   Now  appearing  in  the  April 


10 

Cents 


(OSMOPOUTAN 


One 

Dollar 


Copy  '^  -^  Year 

At  all  News-stands  or  Direct  from  the  COSMOPOLITAN  MAGAZINE,  1789  Broadway,  N   Y   City 
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How  to  Advertise  in  a  Small  Way  Successfully 


FIRST,  be  sure  that  you  have  a  good  proposition — 
something  to  sell  at  a  fair  price  that  other 
people  want  to  buy. 

Second,  put  your  proposition  attractively,  tempt- 
ingly. Tell,  in  as  few  words  as  possible,  just  what 
you  have  to  sell  and  just  why  the  reader  ought  to 
want  it. 

Third,  choose  a  medium  that  will  reach  the  great- 
est number  of  people — of  the  sort  whom  your  propo- 
sition is  most  likely  to  interest  —  for  the  least 
money. 

But  the  ability  to  decide  upon  the  worth  of  a 
proposition,  the  most  effective  way  to  present  it,  and 
the  most  economical  means  of  placing  it  before  the 
public  comes  only  as  the  result  of  long  experience. 

The   beginner,    therefore,   with  the  three  funda- 


mental rules  above  before  him,  has  only  one  course 
to  pursue.  He  must  look  for  success  where  others 
have  found  it. 

This  does  not  mean  that  he  must  imitate  blindly 
or  appropriate  others'  ideas.  But  he  must  analyze 
each  advertising  success  as  it  is  pointed  out  to  him 
and  reapply  for  himself  the  principles  and  the 
methods  involved.  Every  successful  advertiser  does 
this;  it  is  the  only  assurance  of  advertising  success. 

If  you  have  something  to  sell,  analyze  carefully 
the  following  advertisements  and  the  partial  stories 
of  their  successes.  For  these  advertisers  are  pio- 
neers in  the  classified  magazine  field,  having  used 
the  first  issue  of  a  general  magazine  to  carry  a  De- 
partment of  Classified  Advertising  —  the  January 
number  of  Everybody's: 


The  Advertisements 


REAL  ESTATE 


The  R^esults 


MISSOURI  FARM  LANDS  ON  MONTHLY  PAYMENTS.  80  acres, 
near  railway,  for  $250,  payable  $5  cash  and  *.">  monthly;  no  interest; 
(rood  title;  healthy ;  40  acres,  $125;  plots  and  particulars  furnished. 
J.  W.  Kerr,  902  Chestnut  St.,  St.  Louis,  ,Mo. 


"  A  large  number  replies ;  more  by  every  mail. 
Have  sold  two  pieces  of  property  through  this 
advertisement."  J.  W.  Kerr. 


BUSINESS  OPPORTUNITIES 


SCIENTIFIC  HOUSE  CLEANING— For  Sale— Compressed  Air  house 
cleaning  wagons  and  exclusive  territory  in  which  to  operate  them. 
Wagons  earn  their  cost  every  year  An  independent  business  for 
anyone  who  can  command  $3,000.00  capital.  State  references.  Men 
of  business  reputation  only  considered.  Address  American  Com- 
pressed Air  Cleaning  Co.,  452-154  East  Water  St.,  Milwaukee,  Wis. 


January  l5th. 

"  More  than  surprised  at  results.  We  had  between 

40  and  50  replies,  but  the  best  part  of  it  was  they 

were  scattered  all  over  the  United  States  as  well  as 

from  Canada."    Am.  Compressed  Air  Cleaning  Co. 


HIGH-GRADE  HELP  WANTED-AGENTS,  ETC. 


WANTED  UP-TO  DATE  CAPABLE  agents  to  handle  new  high  grade 
up-to-date  article  easily  carried  in  pocket.  lightning  seller  in  all 
otHces,  stores,  shops,  or  homes.  Thomas  Mfg.  Co.,  Department  E 
Dayton,  Ohio. 


January  20th. 
"  200  replies  ;  many  agents  secured  ;  replies  still 
coming  and  end  doth  not  appear."  Thomas  Mfg.  Co. 


MISCELLANEOUS 


DO  YOUR  OWN  PHOTOGRAPHY.  Any  one  can  do  it  at  home,  no 
toning,  no  dark  room,  no  mystery,  print  fine  platinum  toned  pic- 
tures or  your  own  portrait  on  any  textile  fabric,  paper,  post  cards, 
wood,  etc.  Beautiful  work  for  home  decorations, outfit  sent  prepaUi 
on  receipt  of  $1.00,  larger  size  printing  3  colors,  $1.50.  Agents  wanted. 
Home  Photographing  Company.  Box  134,  Cleveland,  Ohio. 


January  17th. 
"The  results  simply  amazing — 153  replies;  92 
sales,  and   replies  still  coming  in  averaging  ten  a 
day."  Home  Photographing  Co. 


These  results,  large  as  they  seem,  are  in  keeping 
with  Everybody's  record  as  the  general  magazine 
of  largest  circulation  and  lowest  advertising  rate  — 
the  biggest  producer  of  results  for  advertisers  of 
everything  of  high  grade. 


There  are  400  classified  advertisers  (10  pages)  in 
Everybody's  for  March.  Those  with  good  proposi- 
tions, well  presented,  will  fare  even  better — because 
of  increased  publicity,  than  January  advertisers. 
Why  not  join  their  ranks  in  April  ? 


Send  this  coupon,  with  cKeck,  before  February  28th  to  be  in  time  for  the  April  Number 


Everybody's  Magazine  Advertising  Department,  j90 

31  East  irth  Street,  New  York. 

Please   insert  the  classified   advertisement   below  in  the  ne.\t  issue  of  Everybody's  Magazine.      Enclosed  is 
foi'  S in  full  payment 


Allow  about  nine  words  to  the  line;  most  of  the  'ourth  line  for  name  and  address.    4  lines,  $9.00 — $2  25  per  line  additional. 
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L'PACE'SCLUE 

Has   been  the  STANDARD  for  ADHESIVES 


=for  25  Years= 


Always  ready  for  use,  its  Rreat  adhesive- 
ness, combined  with  its  keeping  qualities 
in  all  climates,  has  made  this  possilile. 

Invaluable  in  household  usefor  FurnN 
ture,  Ihina,  Ivory,  Books,  Leather, 
and  wherever  a  strong  adhesive  is  desired. 

Does  not  set  quickly  like  the  old  style 
glue ;  has  four  times  the  strength  (Official 
tist,  one  in.  sq.  hard  pine 
.  utted,  registered  1620  lbs. 
:  efore  parting).  Used  by 
•Jie  best  mechanics  and 
manufacturers  everj'where. 


Nearly  3  Million  Bottles 

sold  yearly,  besides  the  can 
and  bulk  Ciue  for  Mechanics 
and  Manufacturers'  use. 

Either  the  one  ounce  Bottle  or  Patent 
Collapsible  Tube  (seals  witha  Pin),  retailing 
for  10  cts.,  mailed  for  12  cts.,  if  your  dealer 
hasn't  ■'ur  line.      Specify  which. 


LEPAGE'S  PHOTO  PASTE 

2  oz.  size  retails  5  cts.;  bv  mail, 10  cts. 

LEPAGE'S  MUCILAGE  ^ 

2  oz.  size  retails  5  cts.;  by  mail,10c-  . 
are  like  the  Glue,  unequalled,  the  bt^t 
of  their  kind  in  the  world,  and  are  put 
up  in  convenient  and  attractive  pkgs. 


RUSSIA  CEMENTCO. 

205  Essex  Street    ,    .    .    Gloucester,  Mass. 


THE  FIVE  ORDERS 
of  ARCHITECTURE 

The  newest  and  most 
comprehensive  treatise  on 
the  Greek  and  Roman 
orders  published.  ^  In- 
valuable to  architects, 
draftsmen,  art  students 
and  every  lover  of  art. 
400  pages  of  text,  bound 
in   half   morocco   and    a 

PORTFOLIO  OF  58  PLATES 

10x14  inches  in  size,  printed  on  heavy  plate  paper. 

Ready  for  dehvery  April  1  st. 

SPECIAL  ADVANCE  SALE 

Price,  $8.00  delivered  (regular  price  after  April  I  st, 
$12.00).  Terms:  $  1 .00  down  and  $  1 .00  per  month 
for  seven  months.  Cash  with  order,  $7.00.  Money 
refunded  if  not  satisfactory. 

AMERICAN  School  of  correspondence 

Chicago.  111..  U..S.A. 


Mr.  Technical  Man 

Did  you  ever  com- 
pute the  rapid  growth 
of  savings  at  4%  com- 
pound interest.? 
It  is  all  tigured  out  in 
our  Booklet  T,  which 
also  tells  how  to  bank 
by  mail. 
Write  for  it. 
The  People's  Savings 
Bank  was  founded 
forty  years  ago  —  has 
the  largest  capital  and 
surplus  of  any  savings 
bank  in  the  world  and 
accepts  savings  in  any 
amount   from    Si    up. 

PEOPLE'S    SAVINGS    BANK 

Pittsburgh,  Pa. 


4^fA9< 


5K? 


imm™mm 
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$25 


TO 


North    Pacific 

Coast    Points 


FEBRUARY  15  TO  APRIL  7,  AND  SEPTEMBER  15  TO  OCTOBER  31,  1900 

From  St.  Paul,  Minneapolis,  Duluth  and  Superior.  Similar 
low  rates  to  points  in  Montana,  Idaho,  Washington  and  Oregon. 
Those  who  have  settled  in  the  Great  Northwest  during  the  past 
few  years  have  made  rapid  headway  towards  an  independent  com- 
petence. Rich  land  on  easy  payments  is  waiting.  The  wonderful 
irrigated  districts  give  sure  crops.  The  yield  is  enormous.  Best 
of  markets  are  near  at  hand.  Go  now  on  Low  One- Way  Colonist 
Excursion  Rates  and  see  the  country. 

NORTHERN    PACIFIC    RAILWAY 

St.    Paul   and   Minneapolis   to    the  Pacific   Northwest. 

For  free  descriptive  booklets  write  C.  W.  Mott,  General 
Emigration  Agent.  For  information  about  rates  and  trains 
write  A.  M.  Cleland,  General  Passenger  Agent,  St.  Paul,  Minn. 


HMdMIl 

i"i?iT 


U[EN&CRESaNT 

ROUTE 


l^^^^^v    SOUTHERN  RY. 


'^/'^^':, 


=^ 


Only  Railroad  South 

'ijueenft  Crescent  Route 

and 

Southern  Railway 

Equipped  with  Auto- 
matic Electric   Block    '-' 
Signal  System,   from    -- 
Cincinnati   to  all  im 
portant  cities  South, 
Southeast  and  South- /^^gg; 
west.  x-^! 


W.  C.  nincarson 
W.  A.  (iurretl,  <:< 

Cinciuiiiiti 


\ 


THIS  is  the  season  of 
great  floodst  sweeping 
away  villages,  destroying 
lives  and  property.  How 
the  national  government 
predicts  such  disasters  and 
how  floods  are  fought  by 
desperate  men  are  thril- 
lingly  described  by  John  E. 
Watkins  in  Technical 
World  Magazine  for  May, 


T\v^7^ 


Tell  your  newsdealer  to 
save  you  a  copy.  Last 
issue  was  sold  out  six 
days  after   publication. 
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Cyclopedia  of 

Applied  Electricity 

2,500  sets  sold  before  the  books  were  ready  for  delivery.  ^A  Practical  Guide  for  Electricians,  Stationary  Engineers, 
Mechanics,  Engineering  Students,  and  all  Persons  Interested  in  Electricity. 

Five  Volumes— 2,500  Pagres— Fully  Indexed— size  of  pageSxlO  inches.    Bound  in 
?i  Red  Morocco.    Over  2,000  full  page  plates,  diagrams,  tables,  formulaj,  etc. 

SPECIAL 


mm^  cvclopw  cvclopewa 
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APPUED  APPLIED  APPLIED 

QOTttcrrY  Baracrnf  OMWcrrv 


CVCUffEDU  CniOPEDIA 

•J  V 

APPLIED       APPLIED 
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OFFER 


We  will  send  these  books  to  your  home  free  for  examination,  express  prepaid.    Look  them  over  and 
examine  them  at  your  leisure.    If  satisfied  send  us  li.oo  down  and  $2.00  per  month  for  nine  monthg 
tk«reaf  ter.    Otherwise  notify  us  and  we  will  send  shipping  directions.    Cash  with  order  $18.00 
Money  refunded  if  not  satisfactory. 


SOME  OF  THE  WRITERS 

PROF.  F.  B.  CROCKER,  head  of  Department  of  Electrical  Engineering,  Columbia 

University. 
PROF.  WILLIAM  ESTY.  head  of  the  Department  of  Electrical  Engineering,   Lehigh 

University. 
H.  C.  GUSHING,  Jr.,  Wiring  Expert  and  Consulting  Engineer. 
PROF.  GEORGE  C.  SHAAD,  University  of  Wisconsin. 
J.  R.  CRAVATH,  Western  Editor  of  the  Street  Railway  Journal. 
WILLIAM  BOYRER,  Division  Engineer,  N.  Y.  and  N,  J.  Telephone  Company. 
CHAS.  THOM,  Chief  of  Quadruplex  Dept.  Western  Union  Telegraph  Co. 
PROF.  LOUIS  DERR,  Massachusetts  Institute  of  Technology. 
PERCY  H.  THOMAS,  Chief  Electrician.  Cooper-Hewett  Co.,  N 
A.  FREDERICK  COLLINS,  Author  of  "Wireless  Telegraphy." 
For  Contents  jee  title j  o/"  booKs 
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Figure 
It  Out 


Did  you  ever  stop  to  consider 

the  money  value j  of  the  energy 

you  waste? 
Here's  a  simple,  but  mighty 

convincing,  illustration: 
I        Two  walking  steps  are  equal 
I     to  one  revolution  of  a  bicycle 
I     pedal. 

I       The  ordinary  man  covers  a  little  over  five  feet 
I    of  ground  in  making  two  steps.     The  average  bicycle  rider  will 
I  cover  vseventeen  feet  with  one  revolution  of  his  pedal. 

I      ^^\  But — on  a 

^'      RACYCLE 

with  its  standard  gear,  a  rider  will  travel  twenty- 
one  feet -^^v^^ddil  revolution,  2indw\.th.fmich greater 
ease  than  either  the  pedestrian  or  the  other  cyclist. 
Ride  a  Racycle  and  store  your  power.  Write  us 
and  we  will  be  glad  to  explain  why  the  Racycle 
pushes  farther  and  faster  than  any  bicycle. 

We  haOe  no  cheap  RACYCLES,  but  try  and  se- 
cure agency  for  your  town  and  get  yours  cheap 

THE  MIAMI  CYCLE  ^  MFG.  CO.,  Middletown,  0.,  U.  S.  A. 

Beautiful  1906  Catalog-  sent  on  receipt  of  2  cents 
postage — FRIiEj — if  you  vienti07i  this  publication 


Mention   Technical   World  Magazine 


are  ereded  by  riveting  steel  beam  to  steel  beam. 
The  rivets,  compared  to  the  girders  they  hold  in 
place,  are  insignificant,  but  without  them  the  modern 
skyscraper  w^ould  be  impossible.  Business  letters  are 
the  rivets  in  business  building.  On  their  effedive- 
ness  the  lability  of   your   own   business  depends. 


Typewriters 

reproduce  your  didated  ideas  with  a  neat- 
ness that  commands  resped,  adding  force  to 
your  arguments.  If  you  wish  to  build  up  a 
skyscraper  business,  use  the  Smith  Premier. 

THE  SMITH  PREMIER  TYPEWRITER  CO. 
SYRACUSE.  N.  Y. 
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GORDON 

makes 


SWSPENDB 


I  want 
you  to 
examine 
the 

■llde  irebb 
backinra 
GORDON 
Suspenders; 
It  moves  on 
your    back 
without    frle- 
(ion. 

My  GORDON 
Suspenders  will 
not  twist  out  of 
shape ,do  not  bind 
your  shoulders. 
Neither  do  GOR- 
DON Suspenders 
stretcli  out  of  shape. 
My  GORDON  Sus- 
penders are  the  one- 
dollar  kind,  but  you 
buy  them  for 

50  CENTS 

When  writing 
me  for  booklet 
or  suspenders, 
please  mention 
Department  I 
Key     20.     That  I 
means  you  read  [ 
this  magazine. 

Gordon  Hano- 
factaring  Co. 


I  make  the  GORDON  Suspenders 

in  four  lengths 

33, 35, 37, 40  inches 


J 


50 


,  I    will 

/  sell  to 
/  e  V  e  r  y  I 
man  some 
day   my 
iORDONl 
iispenders. 
,  It  may  take  1 
advertising 
to  reach  you, 
but    I   will, 
spend    the 
money.     My  1 
GORDCjN    Sub- I 
//penders  are  the  I 
'/simplest  andeasl-' 
est  kind  made. 

, r  dealor  should  I 

supply  you.     If  he  I 
hasn't  them  be  caa  I 
,'get  them.  I 

, ;  (Any  man  writing  me  I 
/on  his  business  sta- 
'  tlonery  can  get  the 
GORDON  Suspenders 
on  approval.  Examine 
them,  test  them.t  hen 
eend  me  60  cents 
In  my  coin  card, 
which  you  will 
get,  or  return  | 
suspenders.) 
I  make  this  of- 
fer so  that  you 
can  be  supplied 
If  your  dealer] 
hasn't  them. 
Try  yonr  dealer  irst 

NEW  ROCHELLE] 
NEW  YORK 


MENKEN'S 

BORATED  TALCUM 

TOILET^ POWDER. 


Pure  as  the  lily 

— healtliful  and   tefreshintr;  that  is  why   MEN. 
NItN'S    is    always    used    and    recommended    by 
.    .  i  and  nurses.     Its  perfect   purity  and  abso- 

f\Me  imiformity  have  won  for  it  universal  esteem.  In 
the  nursery  it  is  supreme,  unequalled  for  chnflnST, 
^ttle>i'aNli,  clinpiMtd  liiinda,  etc.,  it  is  suntning, 
sanitary  and  healing.  MENNEN'S  face  on  every  box— sec 
that  you  ^et  the  g^enuine,  J^or  ^ale  eTfrv^ukere  or  hy  ynail, 
SSr.  Saynple/ree.  MENNKN'S  VIOLET  (Derated)  TAL- 
CUM lias  the  scent  of  fresh  cut  vir)lets. 


C  The  picture  depends  on  the 
film,  far  more  than  on  lens 
or  on  camera       

KODAK- 
FILM 

has  20  years  of  experience  be- 
hind it — it's  not  in  the  experi- 
mental stage 

Look  for  Eastman  on  the  box 
Look  for  Kodak  on  the  spool 

EASTMAN    KODAK  CO. 


Ask  your  dealer  or  us  to  tut 
your  name  on  list  for  string 
catalogue  '  ivhen  ready." 


Rochester,  N.  Y. 
The  Kodak  City 


Boston 
Carter 


THE  IMPROVED/ 


WORN  ALL  OVER 
THE  WORLD 

REFUSE  ALL 
SUBSTITUTES 
OFFERED  YOU 


J  Gerhard  Mennen  CO."  Newark. N. J. (| 


The  Name  is 
stamped  on  every 
loop  — 


'^A^' 


^^USHION 
BUTTON 


I''        CLASP 

LIES  FLAT  TO  THE  LEG -NEVER 
SLIPS,  TEARS   NOR   UNFASTENS 

Sample  pair,  Silk  SOc,  Cotton  25c. 
Mailed  on  receipt  of  price. 

GEO.  FROST  CO.,  Makers 
Boston,  Mass.,  U.  S.  A. 

ALWAYS  EA<;Y      ^  Mill 


T^T   A  ^kT/%0        have    been    e8tablishe<l    over    50    IKARS.     By    ou» 

w^  1  f\  1^  I  W^%       system  of  payments  every  family  in  moderate  cir- 

^^  ^^       cumstancea  can  own  a  VOSE  piano.    We  take  old 

instruments  in  ex  ^han^e  and  deliver  the  new  piano 

in  your  home  free  of  expense.        Write  for  Catalogue  D  and  explanationi. 

VOSC  (SL  SONS  PIANO  CO..  160  Boylston  St..  Boston.  Mass. 


